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; Electronic Version 
Stylesheet Version vl.1.1 

Description 

Angiogenesis affecting polypeptides, 
proteins, and compositions, and 
methods of use thereof 

Background of Invention 
[0001] Field of the Invention 

[0002] jhe invention relates to polypeptides and proteins en- 
coded thereby which are involved in vasculogenesis and/ 
or angiogenesis. These agents may be targeted when pro- 
ducing materials and methods used in the diagnosis and 
therapy of angiogenesis-related conditions. The invention 
further relates to such diagnostic and therapeutic meth- 
ods and agents. 

[0003] Background of the Invention 

[0004] B 0 th vasculogenesis, the development of an interactive 

vascular system comprising arteries and veins, and angio- 
genesis, the generation of new blood vessels, play a role 
in embryonic development. In contrast, angiogenesis is 
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limited in a normal adult to the placenta, ovary, en- 
dometrium, and sites of wound healing. Angiogenesis, or 
its absence, plays an important role in the maintenance of 
a variety of pathological states. Some of these states are 
characterized by neovascularization, e.g., cancer, diabetic 
retinopathy, glaucoma, and age related macular degener- 
ation. Others, e.g., stroke, infertility, heart disease, ulcers, 
and scleroderma, are diseases of angiogenic insufficiency. 
[0005] Angiogenesis has a number of stages (see, e.g., Zhu and 
Witte, Invest New Drugs 17:195-212, 1999). The early 
stages of angiogenesis include endothelial cell protease 
production, migration of cells, and proliferation. The early 
stages also appear to require some growth factors, with 
VEGF, TGF-A and selected chemokines all putatively play- 
ing a role. Later stages of angiogenesis include population 
of the vessels with mural cells (pericytes or smooth mus- 
cle cells), basement membrane production, and the induc- 
tion of vessel bed specializations. The final stages of ves- 
sel formation include what is known as remodelling 
wherein a forming vasculature becomes a stable, mature 
vessel bed. Thus, the process is highly dynamic, often re- 
quiring coordinated spatial and temporal waves of gene 
expression. 



Copy provided by USPTO from the IFW Image Database on 12/08/2004 



[0006] ji^ complex angiogenesis process is subject to disrup- 
tion through interference with one or more critical steps, 
and numerous disease states can result from or be exac- 
erbated by the disruption. Unregulated angiogenesis can 
cause or worsen disease, for example, ocular neovascu- 
larization has been implicated as the most common cause 
of blindness and underlies the pathology of approximately 
20 eye diseases. In certain previously existing conditions 
such as arthritis, newly formed capillary blood vessels in- 
vade the joints and destroy cartilage. In diabetes, new 
capillaries formed in the retina invade the vitreous hu- 
mour, causing bleeding and blindness. 
[0007] | n addition to pathologies linked to unregulated angio- 
genesis, insufficient angiogenesis can also lead to unde- 
sirable results. Dead or damaged tissue can lead to nu- 
merous pathologies, revascularization of damaged tissues 
through a healthy, normal angiogenic process is essential 
to preventing further complications. 
[0008] Therefore, new targets and treatments that inhibit or en- 
hance angiogenesis are needed. Identification of more key 
factors involved in any stage of angiogenesis could lead to 
new diagnostic methods for pathologic conditions related 
to angiogenesis. Further, elucidation and understanding 
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of the key factors involved in angiogenesis could form the 

t 
i 

i basis for new methods to investigate potential therapies 

for angiogenesis-related conditions. 
Summary of Invention 

[0009] | n accordance with the objects outlined above, the present 
invention discloses eleven nucleic acid sequences and as- 
sociated proteins which have key roles in vasculogenesis 
and/or angiogenesis. One object of the present invention 
is to present approaches for using the eleven novel factors 
as molecular targets for therapeutic intervention in angio- 
genesis-related disease states. It is a further object of the 
present invention to provide materials and methods that 
can be used to screen compounds for the ability to modu- 
late angiogenesis or angiogenesis-related conditions. 

[0010] Therapeutics specifically targeting the sequences and 
proteins identified herein are also provided as agents or 
compositions which modulate vasculogenesis or angio- 
genesis. 

[0011] According to one embodiment of the invention, an iso- 
lated nucleic acid molecule according to any one of SEQ ID 
NO:s 2, 4, 7, 9, 12, 14, 17, 19, 21, 24, 26, 29, 31, 34, 36, 
39, 41, 44, 46, 49, 51, 54, and 56 or a fragment or ana- 
logue thereof is provided which has the ability to stimu- 
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late or inhibit at least one biological activity selected from 
the group consisting of vasculogenesis, angiogenesis, 
vascular permeability, endothelial cell proliferation, en- 
dothelial cell differentiation, endothelial cell migration, 
and endothelial cell survival, or an isolated nucleic acid 
molecule which hybridizes to one of the foregoing se- 
quences under stringent conditions The invention is also 
directed to isolated nucleic acid molecules which hy- 
bridizes to a compliment of a nucleic acid molecule de- 
scribed above, and an isolated siRNA molecule of at least 
19 base pairs targeted to an isolated nucleic acid 
molecule described above. 

[0012] According to a further embodiment of the invention, an 
expression vector comprising one of the novel nucleic 
acids is provided. The nucleic acid may be operatively as- 
sociated with a regulatory nucleic acid controlling the ex- 
pression of the polypeptide encoded by the nucleic acid. 

[0013] The invention further comprises host cells genetically en- 
gineered to contain a nucleic acid as described above, or 
transfected by an expression vector described above. 

[0014] According to a further embodiment of the invention, a 

method of treating an angiogenesis-related condition in a 
cell, group of cells, or organism is provided, comprising 
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administering an expression vector as described above to 
the cell, group of cells, or organism. 
[0015] Th e invention further comprises antibodies with specific 
reactivity to the nucleic acid molecules described above. 
The antibodies may be polyclonal or monoclonal and may 
further comprise detectable labels, such as fluorescent la- 
bels. 

[0016] According to a further embodiment of the invention, a 
transgenic, non-human animal is provided which has 
been genetically engineered to contain a transgene com- 
prising a nucleic acid as described above, and animals 
which contain and express the transgene. 

[0017] According to a further embodiment of the invention, a 
pharmaceutical composition is provided which comprises 
a nucleic acid sequence as described above. The com- 
pound may be administered to a cell, group of cells, or 
organism to affect vasculogenesis or angiogenesis. The 
effect may be to increase or decrease vasculogenesis or 
angiogenesis, and the method may be employed where 

i 
i 

the cells, group of cells, or organism has an angiogene- 
sis-related disorder. Such angiogenesis-related disorders 
include cancer, retinopathy, macular degeneration, 
corneal ulceration, stroke, ischemic heart disease, infertil- 
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ity, ulcers, scleradoma, wound healing, ischemia, ischemic 
heart disease, myocardial infarction, myocardosis, angina 
pectoris, unstable angina, coronary arteriosclerosis, arte- 
riosclerosis obliterans, Berger's disease, arterial em- 
bolism, arterial thrombosis, cerebrovascular occlusion, 
cerebral infarction, cerebral thrombosis, cerebral em- 

» 

bolism, rubeosis proliferative vitreoretinopathy, chronic 
inflammation, inflammatory bowel disease, psoriasis, sar- 
coidosis, and rheumatoid arthritis. 

[0018] According to a further embodiment of the present inven- 
tion, an isolated polypeptide comprising a sequence of 
amino acids substantially corresponding to the amino acid 
sequence in any one of SEQ ID NO:s 3, 5, 8, 10, 13, 15, 
18, 20, 22, 25, 27, 30, 32, 35, 37, 40, 42, 45, 47, 50, 52, 
55, and 57 or a fragment or analogue thereof is provided 
which has the ability to affect angiogenesis in a cell, a 
group of cells, or an organism. 

[0019] The invention further comprises host cells genetically en- 
gineered to express a polypeptide as described above, as 
well as antibodies specifically reactive with the polypep- 
tides. The antibody may be polyclonal or monoclonal, and 
may further comprise a detectable label such as fluores- 
cence. 
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[0020] According to a further embodiment of the invention, a 
transgenic, non-human animal is provided which has 
been genetically engineered to contain a transgene com- 
prising a nucleic acid which encodes a polypeptide as de- 
scribed above, and animals that contain and express the 
transgene. 

[0021] jh e invention further provides pharmaceutical composi- 
tions comprising an isolated polypeptide as described 
above. The pharmaceutical composition may be adminis- 
tered to a cell, group of cells, or organism in order to af- 
fect vasculogenesis or angiogenesis therein. Vasculogene- 
sis or angiogenesis may be increased or decreased. The 
cell, group of cells, or organism may have an angiogene- 
sis-related disorder. Representative angiogenesis-related 
disorders are noted above. 

;oo22] According to a further embodiment of the invention, a 

method of detecting an angiogenesis-related transcript in 
a cell in a patient is provided, the method comprising 
contacting a biological sample from the patient with a 
polynucleotide that selectively hybridizes to a sequence at 
least 80% identical to a sequence according to any one of 
SEQ ID NO:s 2, 4, 7, 9, 12, 14, 17, 19, 21, 24, 26, 29, 31, 
34, 36, 39, 41, 44, 46, 49, 51, 54, and 56, wherein an an- 
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giogenesis-related transcript is detected where hybridiza- 
tion is detected. The polynucleotide may comprise a se- 
quence according to any one of SEQ ID NO:s 2, 4, 7, 9, 12, 
14, 17, 19, 21, 24, 26, 29, 31, 34, 36, 39, 41, 44, 46, 49, 
51, 54, and 56. The biological sample may be a tissue 
sample, or sample of isolated nucleic acids such as mRNA. 
According to this method, the nucleic acids may be ampli- 
fied prior to contacting the biological sample with the 
polynucleotide. Further, the polynucleotide is immobilized 
on a solid surface. 
[0023] According to a further embodiment of the present inven- 

» 

tion, a method of affecting at least one bioactivity selected 
from angiogenesis and vasculogenesis in a vertebrate or- 
ganism is provided, where method comprises the step of 
administering an effective angiogenesis or vasculogenesis 
affecting amount of a nucleotide or polypeptide described 
herein to the organism. The organism may be mammal, 
such as mice, rats, rabbits, guinea pigs, cats, dogs, pigs, 
cows, monkeys, and humans. Vasculogenesis or angio- 
genesis may be enhanced, increased, inhibited, or de- 
creased. This method may be used on organisms that 
have an angiogenesis-related disorder, such as those dis- 
orders described above. 
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[0024] According to a further embodiment of the invention, a 
transgenic increased angiogenesis laboratory animal is 
provided which comprises one or more cells in which the 
expression of a sequence according to any one of SEQ ID 
NO:s 2, 4, 7, 9, 12, 14, 17, 19, 21, 24, 26, 29, 31, 34, 36, 
39, 41, 44, 46, 49, 51, 54, and 56 is upregulated. Trans- 
genic decreased angiogenesis laboratory animals are also 
provided, which comprise one or more cells in which the 
expression of a sequence according to any one of SEQ ID 
NO.s 2, 4, 7, 9, 12, 14, 17, 19, 21, 24, 26, 29, 31, 34, 36, 
39, 41, 44, 46, 49, 51, 54, and 56 is down regulated or 
absent. 

[0025] The terms "angiogenesis-related condition" or "angiogene- 
sis-related disease (state)" as used herein mean a condi- 
tion which is marked by either an excess or a deficit of 
vessel development or which is improved by an increase 
or decrease in vessel development. Disorders associated 
with increased angiogenesis include, but are not limited 
to, cancer (including solid tumors, leukemias, and tumor 
metastases), benign tumors (including hemangiomas, 
acoustic neuromas, neurofibromas, trachomas, and pyo- 
genic granulomas), retinopathy, macular degeneration, 
and corneal ulceration. Pathological states linked to de- 
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creased angiogenesis or states which can improve with in- 
creased angiogenesis include, but are not limited to, is- 
chemic heart disease, infertility, ulcers, scleradoma, 
(insufficient) wound healing, ischemia, myocardial infarc- 
tion, myocardosis, angina pectoris, unstable angina, coro- 
nary arteriosclerosis, arteriosclerosis obliterans (ASO), 
Berger's disease, arterial embolism, arterial thrombosis, 
cerebrovascular occlusion, cerebral infarction, cerebral 
thrombosis, cerebral embolism, and stroke. Other angio- 
genesis related diseases include, but are not limited to, 
diseases associated with rubeosis (neovasculariation of 
the angle) and diseases caused by the abnormal prolifera- 
tion of fibrovascular or fibrous tissue including all forms 
of proliferative vitreoretinopathy, whether or not associ- 
ated with diabetes, diseases with symptoms of chronic in- 
flammation, such as inflammatory bowel disease, psoria- 
sis, sarcoidosis and rheumatoid arthritis. 
[0026] a "host cell" is a naturally occurring cell or a transformed 
cell that contains an expression vector and supports the 
replication or expression of the expression vector. Host 
cells may be cultured cells, explants, cells in vivo, and the 
like. Host cells may be prokaryotic cells such as E. coli, or 
eukaryotic cells such as yeast, insect, amphibian, or mam- 



malian cells such as CHO, HeLa, and the like (see, e.g., the 
American Type Culture Collection catalog or web site, 
www.atcc.org). 

[0027] Tne terms "polypeptide," "peptide" and "protein" are used 
interchangeably herein to refer to a polymer of amino acid 
residues. The terms apply to amino acid polymers in 
which one or more amino acid residue is an artificial 
chemical mimetic of a corresponding naturally occurring 
amino acid, as well as to naturally occurring amino acid 
polymers and non-naturally occurring amino acid poly- 
mer. 

[0028] The term "amino acid" refers to naturally occurring and 
synthetic amino acids, as well as amino acid analogs and 
amino acid mimetics that function in a manner similar to 
the naturally occurring amino acids. Naturally occurring 
amino acids are those encoded by the genetic code, as 
well as those amino acids that are later modified, e.g., hy- 
droxyproline, gamma-carboxyglutamate, and O- 

i 

phosphoserine. "Amino acid analogs" refers to com- 
pounds that have the same basic chemical structure as a 
naturally occurring amino acid. Such analogs have modi- 
fied R groups (e.g., norleucine) or modified peptide back- 
bones, but retain the same basic chemical structure as a 



naturally occurring amino acid. Amino acid mimetics 
refers to chemical compounds that have a structure that is 
different from the general chemical structure of an amino 
acid, but that functions in a manner similar to a naturally 
occurring amino acid. Amino acids may be referred to 
herein by either their commonly known three letter sym- 
bols or by the one-letter symbols recommended by the 
IUPAC-IUB Biochemical Nomenclature Commission. Nu- 
cleotides, likewise, may be referred to by their commonly 
accepted single-letter codes. 
0029] jhe term "conservative modifications'^ "conservatively 
modified variants" as used herein applies to both amino 
acid and nucleic acid sequences. With respect to particular 
nucleic acid sequences, conservatively modified variants 
refers to those nucleic acids which encode identical or es- 
sentially identical amino acid sequences, or where the nu- 
cleic acid does not encode an amino acid sequence, to es- 
sentially identical sequences. Because of the degeneracy 
of the genetic code, a large number of functionally identi- 
cal nucleic acids encode any given protein. For instance, 
the codons GCA, GCC, GCG and GCU all encode the amino 
acid alanine. Thus, at every position where an alanine is 
specified by a codon, the codon can be altered to any of 
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the corresponding codons described without altering the 
encoded polypeptide. Such nucleic acid variations are 
"silent variations," which are one species of conservatively 
modified variations. Every nucleic acid sequence herein 
which encodes a polypeptide also describes every possible 
silent variation of the nucleic acid. One of skill will recog- 
nize that each codon in a nucleic acid (except AUG, which 
is ordinarily the only codon for methionine, and TGG, 
which is ordinarily the only codon for tryptophan) can be 
modified to yield a functionally identical molecule. Ac- 
cordingly, each silent variation of a nucleic acid which en- 
codes a polypeptide is implicit in each described sequence 
with respect to the expression product, but not with re- 
spect to actual probe sequences. 
[0030] As to amino acid sequences, one of skill will recognize 
that individual substitutions, deletions or additions to a 
nucleic acid, peptide, polypeptide, or protein sequence 
which alters, adds or deletes a single amino acid or a 
small percentage of amino acids in the encoded sequence 
is a "conservatively modified variant" where the alteration 
results in the substitution of an amino acid with a chemi- 
cally similar amino acid. Conservative substitution tables 
providing functionally similar amino acids are well known 



in the art. Such conservatively modified variants are in ad- 
dition to and do not exclude polymorphic variants, inter- 
species homologs, and alleles of the invention. 
[0031] As used herein, "label" or "detectable moiety" refers to a 
composition detectable by spectroscopic, photochemical, 
biochemical, immunochemical, chemical, or other physical 

32 

means. Examples of such labels include P, fluorescent 
dyes, electron-dense reagents, enzymes, biotin, digoxi- 
genin, or haptens and proteins which can be made de- 
tectable, e.g., by incorporating a radiolabel into the pep- 
tide or used to detect antibodies specifically reactive with 

r 

the peptide. 

0032] a s usec j herein, "vector"or "expression vector'Yefers to a 
nucleic acid construct, generated recombinantly or syn- 
thetically, with a series of specified nucleic acid elements 
that permit transcription of a particular nucleic acid in a 
host cell. The expression vector can be part of a plasmid, 
virus, or nucleic acid fragment. Typically, the expression 
vector includes a nucleic acid to be transcribed operably 
linked to a promoter. 

0033] The phrase "stringent hybridization conditions" as used 
herein refers to conditions under which sequences will hy- 
bridize. Stringent conditions are sequence-dependent and 



will be different in different circumstances. Skilled work- 
ers have access to significant amounts of descriptive ma- 
terial detailing reaction conditions that are appropriate for 
a given sequence. One example is Innis et al. (1990) PCR 
Protocols, A Guide to Methods and Applications, Academic 
Press, Inc. N.Y.). 

As used herein, the terms "inhibitors," "activators," and 
"modulators" of angiogenic polynucleotide and polypep- 
tide sequences and angiogeneic activity refer to inhibitory, 
activating, or modulating molecules. "Inhibitors" are com- 
pounds that, e.g., bind to, partially or totally block activ- 
ity, decrease, prevent, delay activation, inactivate, desen- 
sitize, or down regulate the activity or expression of an- 
giogenesis proteins, e.g., antagonists. "Activators" are 
compounds that increase, open, activate, facilitate, en- 
hance activation, sensitize, agonize, or up regulate angio- 
genesis protein activity. Inhibitors, activators, or modula- 
tors include genetically modified versions of angiogenesis 
proteins, e.g., versions with altered activity, as well as 
naturally occurring and synthetic ligands, antagonists, ag- 
onists, antibodies, small chemical molecules and the like. 
Assays for inhibitors and activators include, e.g., express- 
ing the angiogenic protein in vitro, in cells, or cell mem- 
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branes, applying putative modulator compounds, and 
then determining the functional effects on activity, as de- 
scribed above. 
Brief Description of Drawings 



[0035] Figure 1 shows a ratio-ratio plot with the log expression 
ratio of genes in a cDNA library when compared to embry- 
onic brain endothelial cell portion versus embryonic brain 
left over portion and adult brain endothelial cell portion 
versus adult brain left over portion; 
0036] Figure 2 shows a ratio-intensity plot with average inten- 
sity versus log expression ratio of genes in a cDNA li- 

2 

brary when compared to embryonic brain, heart, and skin 
endothelial cell versus left over embryonic portions and all 
adult endothelial cells and left over portions; 
Figure 3 schematically depicts microarray data for gene 
HUP8001J6; 

Figure 4 shows a wild type zebrafish embryo at 28 hpf; 
Figure 5 shows a HUP8001J6 morphant embryo at 28 hpf; 
Figure 6 shows a wild type zebrafish embryo at 56 hpf; 
Figure 7 shows a HUP8001J6 morphant embryo at 56 hpf; 
Figure 8 shows a wild type zebrafish at 48-56 hpf; 



0037 
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0039 



0040 



0041 



3042 
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[0043] Figure 9 shows a HUP8001J6 morphant embryo at 48-56 
hpf; 

[0044] Figure 10 schematically depicts microarray data for gene 
HUP8001K17; 

[0045] Figure 11 shows a HUP8001K17 morphant embryo at 28 
hpf; 

0046] Figure 12 shows a HUP8001K17 morphant embryo at 56 
hpf; 

[0047] Figure 13 shows a HUP8001K17 morphant embryo at 
48-56 hpf; 

[0048] Figure 14 schematically depicts microarray data for gene 
HUP8001K21; 

0049] Figure 15 shows a HUP8001K21 morphant embryo at 28 
hpf; 

0050] Figure 16 shows a HUP8001K21 morphant embryo at 56 

0051] Figure 17 shows a HUP8001K21 morphant embryo at 
48-56 hpf; 

0052] Figure 18 schematically depicts microarray data for gene 
HUP8003D24; 

[0053] Figure 19 shows a HUP8003D24 morphant embryo at 
I 48-56 hpf; 

p054] Figure 20 schematically depicts microarray data for gene 



HUP8004N1; 

[° 055 1 Figure 21 shows a HUP8004N1 morphant embryo at 28 
hpf; 

[0056] Figure 22 shows a HUP8004N1 morphant embryo at 56 
hpf; 

[0057] Figure 23 shows a HUP8004N1 morphant embryo at 
48-56 hpf; 

;oo58] Figure 24 schematically depicts microarray data for gene 
HUP8010A10; 

;oo59] Figure 25 shows a HUP8010A10 morphant embryo at 28 
hpf; 

0060] Figure 26 shows a HUP8010A10 morphant embryo at 56 
hpf; 

0° 61 ] Figure 27 shows a HUP8010A10 morphant embryo at 
48-56 hpf; 

0062] Figure 28 schematically depicts microarray data for gene 
NOC8003L17; 

0063] Figure 29 shows a NOC8003L17 morphant embryo at 28 
I hpf; 

|oo64] Figure 30 shows a NOC8003L17 morphant embryo at 56 

I hpf; 

1 065] Figure 31 shows a NOC8003L17 morphant embryo at 
I 48-56 hpf; 
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[0066] Figure 32 schematically depicts microarray data for gene 
NOC8009C9; 

[0067] Figure 33 shows a NOC8009C9 morphant embryo at 28 
hpf; 

[0068] Figure 34 shows a NOC8009C9 morphant embryo at 56 
hpf; 

0069] Figure 35 shows a NOC8009C9 morphant embryo at 
48-56 hpf; 

0070] Figure 36 schematically depicts microarray data for gene 
NOC8009G23; 

0071 ] Figure 37 shows a NOC8009G23 morphant embryo at 28 
hpf; 

0072] Figure 38 shows a NOC8009G23 morphant embryo at 56 
hpf; 

0073] Figure 39 shows a NOC8009G23 morphant embryo at 
48-56 hpf; 

0074 ] Figure 40 schematically depicts microarray data for gene 
OJC8003C9; 

0075] Figure 41 shows a OJC8003C9 morphant embryo at 28 
hpf; 

0076] Figure 42 shows a OJC8003C9 morphant embryo at 56 
hpf; 

^077] Figure 43 shows a OJC8003C9 morphant embryo at 48-56 

Copy provided by USPTO from the IFW Imaqe Database on 12/08/2004 



hpf; 

[0078] Figure 44 schematically depicts microarray data for gene 
OJC8009J7; 

[0079] Figure 45 shows a OJC8009J7 morphant embryo at 28 hpf; 

0080] Figure 46 shows a OJC8009J7 morphant embryo at 56 hpf; 
and 

0081] Figure 47 shows a OJC8009J7 morphant embryo at 48-56 
hpf. 

Detailed Description 

0082] while particular embodiments of the present invention 
have been illustrated and described, it would be obvious 
to those skilled in the art that various other changes and 
modifications can be made without departing from the 
spirit and scope of the invention. It is therefore intended 
to cover in the appended claims all such changes and 
I modifications that are within the scope of this invention. 
I Materials, the synthesis of which are not specifically de- 
I scribed, are either commercially available or can be pre- 
I pared using methods well known to those of skill in the 
I art. Except as otherwise noted, all amounts including 
I quantities, percentages, portions, and proportions, are 
I understood to be modified by the word "about", and 
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amounts are not intended to indicate significant digits. 
Except as otherwise noted, the articles "a", "an", and "the" 
mean "one or more". All documents cited are, in relevant 
part, incorporated herein by reference; the citation of any 
document is not to be construed as an admission that it is 
prior art with respect to the present invention. 
0083] identification of Candidate Genes 

0084 ] A cDNA Library was prepared by collecting the mRNA from 
purely isolated adult and embryonic mice vascular frag- 
ments. The collected mRNA was used to develop cDNA li- 
braries with a broad coverage of genes expressed in the 
vasculature. Because of the variety in mouse age, the vas- 
cular genes represented those active at different times 
and in different situations in the vasculature. 
0085] After creation of the cDNA library, microarrays were cre- 
ated by printing DNA from the cDNA library onto a solid 
support as known in the art. The microarrays were used to 
reveal the gene candidates through gene expression pro- 
filing. Select tissues from adult and E 18.5 embryonic 
mice were collected. Tissue selection was based on the 
amount and purity of RNA available for extraction. After 
tissues were removed, they were separated into two por- 
tions using antibodies or lectins. The first portion, the en- 



dothelial cell fraction or EC, contained endothelial cells as 
well as pericytes and vascular smooth muscle cells which 
are tightly associated with the vascular fragments. The 
second portion, also referred to as the left over portion or 
LO, were those cells remaining after the EC was isolated. 
0086] prom adult mice, brain and heart tissues were used, both 
the EC and LO of each. From embryonic mice, brain, heart, 
and skin, both EC and LO of each, were utilized. The RNA 
from each fraction was extracted. A common reference 
RNA (Universal Mouse Reference RNA; Stratagene, Inc.) 
was employed at this stage for reference purposes. The 
isolated RNA and the reference RNA were reverse tran- 
scribed then amplified twice through two rounds of anti- 
sense RNA amplification. The isolated RNA was labelled 
with the fluorophore cyanine-3 and the reference RNA 
with cyanine-5. 

0087] After labelling, the RNA was assayed through hybridiza- 
tion with the microarrays described above. The hybridized 
microarrays were scanned and image analysis used to 
process the experimental data. Normalizing the data 
through a signal intensity-based normalization algorithm 
allowed for statistical evaluation of differentially ex- 
pressed genes. Genes exhibiting differential expression 



were selected for further analysis. 
0088] Selection of Genes with Differential Expression 

0089] Using data collected as described above, certain genes 
were designated as selectively expressed in blood vessels. 
This was based on comparisons between adult and em- 
bryonic EC and LO values. Figure 1 shows a ratio-ratio 
plot of the data values obtained through comparisons be- 
tween embryonic brain EC and LO genes and between 
adult brain EC and LO genes. A comparison of total adult 
EC with total embryonic EC was also conducted, data not 
shown. Data points represented with "DTI candidates" or 
"DT2 candidates" were generally upregulated (>0 log 2 ex- 
pression ratio). 

0090] other genes were designated as selectively expressed 
during angiogenesis through a different comparison of 
data. The total embryonic EC portion (i.e., brain, heart, 
and skin EC portions) was compared to all remaining tis- 
sues, including the total embryonic LO portion and all 
adult RNA (EC and LO of both brain and heart). Figure 2 
shows a ratio-intensity plot with the average intensity 
versus log expression ratio of all genes. The data points 
marked DT3 candidates and DT4 candidates are those 
genes shown to be up regulated through this selective 
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analysis. A comparison was also undertaken to analyze all 
EC portions versus all LO portions, data not shown. 

0091 ] A total of eleven genes of interest were selected for fur- 
ther analysis. Specific expression data for each gene fol- 
lows throughout and includes a graph showing that 
gene"s expression profile. Tables are used to show the in- 
tensity of the microarray signal, the log expression ratio, 
p-value, and rank (rank given only for certain fields). The 
highest rank was awarded to the gene with the highest 
expression ratio value, the lowest rank was assigned to 

! the gene with the lowest expression value, based on ex- 
pression ratio values. P-values are given as a value from 
zero to one. Values close to one indicate a gene that is 
upregulated, whereas values close to zero indicate a sta- 
tistically down regulated gene. A statistically significant p- 
value of 0.05 corresponds to a p-value of 0.05 or 0.95. 

0092] F 0r graphs, tables, and text the abbreviation eec/r refers 
to embryonic EC portions versus all remaining portions, 
ec/lo refers to all EC portions versus all LO portions, 
abeclo refers to adult brain EC portion versus adult brain 
LO portion, abecebec refers to adult brain EC portion ver- 
sus embryonic brain EC portion, aheclo refers to adult 
heart EC portion versus adult heart LO portion, ebeclo 
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refers to embryonic brain EC portion versus embryonic 
brain LO portion, eheclo refers to embryonic heart EC por- 
tion versus embryonic heart LO portion, and eseclo refers 
to embryonic skin EC portion versus embryonic skin LO 
portion.. 

0093] Evaluation of Selected Genes 

0094] Further analysis of selected genes was conducted through 
knockdown technology in zebrafish. The process involves 
the use of specific antisense oligonucleotides that block 
translation from targeted mRNA molecule(s). This allows 
for inhibition of the gene of interest and allows for a de- 
termination of gene function in the development and 
health of the zebrafish. Zebrafish share genes for verte- 
brate functions with mammalian vertebrates such as mice 
and humans. Studies have demonstrated that organ and/ 
or tissue development in zebrafish can reliably predict ef- 
fects in humans (See, inter alia, Shin and Fishman, From 
zebrafish to humans: Modular medical models, Ann. Rev. 
Genomics and Human Genet. 2002: 3: 311-340; Clark et 
al., An oligonucleotide fingerprint normalized and ex- 
pressed sequence tag characterized zebrafish library, 
Genome Res 2001 Sep;ll(9):1594-602. Because of their 
rapid external development, zebrafish embryo develop- 
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ment can be easily monitored and analyzed. The presence 
of a yolk sac helps provide data from the development of 
a critically deficient embryo further than that possible with 
other research organisms, such as mice. 
0095] 7 0 prepare the embryos, the zebrafish homolog of the 
target gene was identified. Then, a specific morpholino 
phosphorodiamidate oligonucleotide was designed to 
match the AUG initiation codon or splice acceptor/donor 
site of the target gene. To create a stock solution of mor- 
pholino, pellets containing 100 nmoles of the phosphoro- 
diamidate oligonucleotides were dissolved in 33.3 ul 
milli-Q water, giving a concentration of 25 mg/ml, and 
stored at -20°C. To create injection solution, 8 ul of the 
stock solution was added to 92 ul of sterile-filtered IX 
Danieu buffer (58 mM NaCI, 0.7 mM KCI, 0.4 mM MgSO , 
0.6 mM Ca(NO ) , 5 mM HEPES, pH 7.6) supplemented 

3 2 

with 15mM Tris-CI, pH 8.0. The 2 mg/ml injection solu- 
tion was also stored at -20°C. 
° 96 ] During injection, the materials and embryos were main- 
tained at approximately 28°C. Injection needles were cali- 
brated so that injection times could optimally be within a 
range of 100-600 msec. Embryos from the one cell stage 
to the early eight cell stage were used. The morpholinos 
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were microinjected into the yolk sac. Specific injection 
volumes, or effective dose of the morpholino, are de- 
scribed below. Typical initial doses included 3, 6, and 12 
ng (1.5, 3, and 6 nl, respectively). Toxicity at the 3 nl dose 
resulted in subsequent doses of 0.5, 1, and 2 ng (1, 2, 
and 4 nl, respectively). Approximately 40 embryos were 
injected at each dose level, and approximately 40 em- 
bryos were retained as non-injected controls. 

0097] After the morpholinos were injected into fertilized egg 

cells, the embryos engineered to have a knockdown of the 
specific gene were allowed to develop (See Nasevicius and 
Ekker, Effective targeted gene "knockdown" in zebrafish, 
Nature Genetics vol 26, October 2000.). The embryos 
were monitored throughout development, both by exam- 
ining morphology and undertaking specific analysis and 
assays of developing tissues. 

° 098 ] In addition to single morpholino injections, double mor- 
pholino injections were performed as well. Specific injec- 
tion volumes for double injections are described below. At 
the end of the first post-injection day, with embryos at 
the blastula or gastrula stage, propyl thioracil (PTU) 2x 
solution was added to the embryos, doubling their sus- 
pension volume. 48 hours post fertilization (hpf) the dou- 



ble injected embryos were fixed with cadherin 5 (cdh5) for 
in situ hybridization. 
3099] when 20% or more of the double injected embryos dis- 
played low effect defects in the vasculature observed with 
cdh5, or when 10% or more of the embryos displayed 
medium or high effect defects, then microangiopathy and 
in situ hybridization with fli-1, flk-1, flt-4, tie-1, tie-2, 
and cdh5 were conducted. At least 120 embryos were ad- 
ministered the double morpholino dose, of which at least 
100 were harvested at 24 hpf for in situ hybridization with 
the above-noted molecular markers. Remaining embryos 
were used for microangiopathy. 
0 10 °] Data specific to the evaluation of each of the eleven tar- 
gets are described below. In general, the morphology ob- 
servations conducted at 24-28 hpf included an indication 
of whether the embryos exhibited general delay relative to 
control embryos. Further, cell death type and degree were 
recorded, general embryo shape and brain morphology 
were recorded as well. Finally, yolk sac edema, if present, 
was evaluated and recorded, as was heart morphology. 
1)101] Also, at approximately 24 hpf, double morpholino em- 
I bryos were evaluated for in situ hybridization of fli-1, flk- 
I 1, flt-4, tie-1, tie-2, and cdh5. Overall morphology and 



the degree of reduction of staining in the intersegmental 
vessels as compared to control embryos, correlating to a 
percentage of lost expression, were noted. Those embryos 
showing a loss of 1-35% of intersegmental expression 
were considered to have a low effect, those embryos 
showing a loss of 36-70% of intersegmental expression 
were considered to have a medium effect, and those em- 
bryos showing a loss of 71-100% of intersegmental ex- 
pression were considered to have a high effect. 

3102] At 48-56 hpf various parameters were reviewed and 
recorded, such as general embryo shape, degree of cell 
death, blood circulation, and heart morphology. For the 
embryos fixed with cdh5, staining was evaluated through- 
out the vasculature as described immediately above. 

0103] Microangiopathy was also evaluated at 48hpf in double 
morpholino embryos. In order to observe the blood ves- 
sels, the embryos were transferred into a tricaine solution 
and the sinus venosa/common cardinal vein was injected 
with 10 ul FITC-Dextran solution (2,000,000 Da, 20 mg/ 
ml). 

3104] Gene HUP8001J6 

3105] The gene having the sequence shown in SEQ ID NO:l was 
identified as selectively expressed during angiogenesis 
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based on microarray data, see Figure 3. Specific data are 
given below in Table 1. Using sequence and annotation 
databases the equivalent gene in mice (SEQ ID NO:2) and 
the human homolog (SEQ ID NO:4) was also deduced. Pro- 
teins encoded by these sequences are given at SEQ ID 
NO:s 3 and 5, respectively. 

106 ] Based on this expression profile, the gene was further an- 
alyzed in zebrafish embryos. Two corresponding zebrafish 
genes were identified for targeting. Two morpholinos 
were prepared, sz265 and sz266, each targeted to one of 
the zebrafish genes. Six (6) ng of sz265 morpholino and 2 
ng of sz266 morpholino were administered to each fertil- 
ized egg. The embryos were allowed to develop. At 24 hpf 
a secondary in situ hybridization screen with six different 
probes was conducted. 

107 1 Intersegmental expression was analyzed in the assay and 
results differed somewhat based on the probe used. The 
probe fli-1 revealed that 13% of the 16 morphant embryos 
assayed had high effects, that is, loss of 71-100% of in- 
tersegmental expression. The probe flk-1, VECF receptor 
2, indicated that 7% of the 15 morphants reviewed had 
high effects. When analyzed through the probe tie-1, all 
15 morphants observed were normal. The probe cdh5, VE 
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cadherin, indicated that all 23 morphants observed were 
normal. The probe flt-4, VEGF receptor 3, indicated that 
all 15 morphants observed were normal. And the probe 
tie-2 showed all 15 observed morphants as normal. Table 
2 summarizes this data. 
0108 1 At 28 hpf embryos were observed morphologically. Both 
the wild type embryos, used as control, and the morphant 
embryos observed showed normal morphology. Figures 4 
and 5 show the wild type and morphant embryos at 28 
hpf, respectively. At 56 hpf the embryos were again ob- 
served, a wild type embryo is shown in Figure 6 and a 
morphant embryo in Figure 7. As highlighted by an arrow 
in the representative embryo of Figure 7, 82% of the 56 
morphant embryos showed severe yolk sac edema. Fur- 
ther, 70% showed severely reduced blood flow and 14% 
showed reduced intersegmental blood flow. 

I 109 ] Additional analyses were conducted on 48-56 hpf mor- 
phant embryos. A primary in situ hybridization screen 
with cdh5 on 22 morphants revealed that 18% had re- 
duced intersegmental expression, at a low effect level, 
whereas the remaining 82% were normal. Microangiogra- 
phy on 22 morphants was used to locate the presence of 
FITC-Dextran in various regions of the embryo. No FITC- 
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Dextran was observed in the heart, head, nor was there 
any leaky vasculature. 14% of the morphants showed high 
effects of reduced intersegmental vasculature, and an- 
other 14% showed low effects of the same. Thus, 28% 
were affected by some changes to the intersegmental vas- 
culature and 72% appeared normal. A wild type embryo at 
this time stage is shown in Figure 8, whereas Figure 9 
shows a representative of the 48-56 hpf embryos ana- 
lyzed. The arrow points to an area of reduced interseg- 
mental vasculature. 
311 0] Gene HUP8001K17 

31 11 ] The gene having the sequence shown in SEQ ID NO:6 was 
identified as selectively expressed in blood vessels based 
on microarray data, see Figure 10. Specific data are given 
below in Table 3. Using sequence and annotation 
databases the equivalent gene in mice (SEQ ID NO: 7) and 
the human homolog (SEQ ID NO:9) was also deduced. Pro- 
teins encoded by these sequences are given at SEQ ID 
NO:s 8 and 10, respectively. 

> 112 1 Based on this expression profile, the gene was further an- 
alyzed in zebrafish embryos. One corresponding zebrafish 
gene was identified for targeting. Two different morpholi- 
nos were prepared, szl43 and szl44, each targeted to the 
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zebrafish gene. Different amounts of morpholinos were 
administered as described below. The predetermined 
amount of each morpholino was administered to each fer- 
tilized egg. The embryos were allowed to develop. At 24 
hpf secondary in situ hybridization screens with six differ- 
ent probes were conducted. 

011 3] One screen was performed on embryos that received 1 ng 
of szl43 morpholino and 4 ng of szl44 morpholino. Four 
probes specifically selected to analyze axial and interseg- 
mental vessel expression revealed the following: using the 
fli-1 probe, 6% of the 17 embryos analyzed had medium 
intersegmental expression effects. Another 18% had high 
effects. The probe flk-1, VEGF receptor 2, indicated that 
20% of the 15 morphants reviewed had medium and 13% 
had high effects. When analyzed through the probe tie-1, 
63% of the 16 morphants observed had high effects. The 
probe cdh5, VE cadherin, indicated that 4% of the 24 mor- 
phants observed had medium effects, and another 4% had 
high effects. The probe fit— 4, VEGF receptor 3, indicated 
that all 14 morphants observed were normal, and the 
probe tie-2 showed all 18 observed morphants as normal. 

)114] The other screen was performed on embryos that received 
1.5 ng of szl43 morpholino and 6 ng of szl44 mor- 
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pholino. The probe fli-1 indicated that 42% of the 12 
morphants analyzed had high effects. The flk-1 probe 
demonstrated that 23%of the 13 morphants observed had 
high effects. The tie-1 probe revealed 54% of 13 mor- 
phants had high effects. The probe cdh5 indicated that 
15% of 27 morphants had medium effects and another 
11% had high effects. The probe flt-4 indicated that all 14 
morphants observed were normal. And the probe tie-2, 
showed all 18 observed morphants as normal. Table 4 
summarizes this data. 
31 15 ] At 28 hpf embryos were observed morphologically. The 
wild type embryos, used as control, showed normal mor- 
phology as expected. As indicated previously, Figure 4 
shows a wild type embryo at 28 hpf. The morphant em- 
bryos received a 1.5 ng dose of szl43 and a 6 ng dose of 
I szl44, all did not exhibit normal morphology. A repre- 
I sentative embryo is shown in Figure 11. Twenty embryos 
I were observed, 50% of them showed a curly down body, 
I indicated by the arrowhead in Figure 11, with yolk tube 
I extension, indicated with a short arrow. Mild cell death 
I was observed in 60% of the embryos, as shown by the 
I long arrow in Figure 11. Finally, 50% of the embryos had 
I yolk cell edema. 
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31 16 ] At 56 hpf embryos were again observed, for reference a 
wild type embryo is shown in Figure 6. A morphant at the 
corresponding stage is shown in Figure 12. Twenty (20) 
embryos were observed, 90% had a curly down body as 
shown by the long arrow in Figure 12, with reduced head 
as indicated by the short arrow. Pericardial edema, shown 
by the arrowhead, was observed in 90% of the embryos 
and reduced blood flow was also seen in 90% of the em- 
bryos. 

31 1? ] Additional analyses were conducted on 48-56 hpf mor- 
phant embryos. A primary in situ hybridization screen 
with cdh5 on 18 morphants which had received 1 ng 
szl43 and 3 ng szl44 revealed that 28% had reduced in- 
tersegmental expression, at a low effect level, with short 
and curly tails. The remaining 72% were normal. The same 
in situ hybridization screen was conducted using 11 mor- 
phants which had received 2 ng szl43 and 6 ng szl44. 

I This revealed that 9% had reduced intersegmental expres- 
sion, at a low effect level, with very short tails. The re- 

I maining 91% were normal. 

|118] Microangiography on 26 morphants which had received 
I 1.5 ng of szl43 and 6 ng of szl44 was used to locate the 
I presence of FITC-Dextran in various regions of the em- 
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bryo. No FITC-Dextran was observed in the heart, but 31% 
of the embryos had FITC-Dextran in the head and heart. A 
total of 27% of the morphants had reduced intersegmental 
vasculature, and leaky vasculature was observed in 35% of 
the embryos. Only 42% of the embryos appeared normal. 
The combined percentages are greater than 100% since 
some embryos exhibited more than one non-normal fea- 
ture. Figure 13 shows a representative of the 48-56 hpf 
embryos analyzed. The arrow points to an area of reduced 
intersegmental vasculature, and the arrowhead indicates a 

i 

i point of leaky vasculature. For reference, a wild type em- 
bryo at this time stage is shown in Figure 8. The experi- 
mental data reveal that the gene is expressed by scattered 
cells in many organs, but most clearly seen in the CNS. 

3119] Gene HUP8001K21 

D120] The gene having the sequence shown in SEQ ID NO:ll was 

identified as selectively expressed during angiogenesis 
| based on microarray data, see Figure 14. Specific data are 
I given below in Table 5. Using sequence and annotation 
I databases the equivalent gene in mice (SEQ ID NO: 12) and 
I the human homolog (SEQ ID NO: 14) was also deduced. 
I Proteins encoded by these sequences are given at SEQ ID 
I NO:s 13 and 15, respectively. 
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21 ] Based on this expression profile, the gene was further an- 
alyzed in zebrafish embryos. Two corresponding zebrafish 
genes were identified for targeting. Two morpholinos 
were prepared, sz257 and sz258, each targeted to one of 
the zebrafish genes. Twelve (12) ng of sz257 morpholino 
and 12 ng of sz258 morpholino were administered to 
each fertilized egg. The embryos were allowed to develop. 
At 24 hpf a secondary in situ hybridization screen with six 
different probes was conducted. 
0122 1 Intersegmental expression was analyzed in the assay and 
results differed somewhat based on the probe used. The 
probe fli-1 revealed that all of the 15 morphant embryos 
assayed were normal. The probe flk-1 indicated that 13% 
of the 16 morphants reviewed had low effects and 6% had 
high effects. When analyzed through the probe tie— 1, all 
15 morphants observed were normal. The probe cdh5 in- 
dicated that all 26 morphants observed were normal. The 
probe fit— 4 indicated that all 17 morphants observed were 
normal, the probe tie-2 showed all 20 observed mor- 
phants as normal. Table 6 summarizes the data. 
D123] At 28 hpf embryos were observed morphologically. Figure 
15 shows a representative morphant embryo at 28 hpf. As 
indicated by the arrow, yolk sac edema was observed in 
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47% of the 55 morphants analyzed. At 56 hpf a total of 53 
embryos were observed, a representative morphant em- 
bryo is shown in Figure 16. As highlighted by the long ar- 
• row, expanded hindbrain was found in 34% of embryos. 
Yolk sac edema, shown by a short arrow, was also ob- 
served in 58% of embryos. An arrowhead points out the 
location checked for pericardial edema; it was not ob- 
served. 

3124 1 Additional analyses were conducted on 48-56 hpf mor- 
phant embryos. A primary in situ hybridization screen 
with cdh5 on 20 morphants showed all as normal. Mi- 
croangiography on 31 morphants was used to locate the 
presence of FITC-Dextran in various regions of the em- 
bryo, see Figure 17. Of the 31 embryos, 19% had FITC- 
Dextran in the heart but none had it in the heart and the 
head. Reduced intersegmental vasculature was seen as in- 
dicated by the arrow in Figure 17. High effects were ob- 
served in 19% of the embryos, medium effects in 13% and 
low effects in 29%. No leaky vasculature was observed. 
Normal embryos accounted for 19% of the sample. 

)125] HUP8003D24 

)126 1 The gene having the sequence shown in SEQ ID NO: 16 was 
identified as selectively expressed during angiogenesis 
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based on microarray data, see Figure 18. Specific data are 
given below in Table 7. Using sequence and annotation 
databases the equivalent gene in mice (SEQ ID NO: 17) and 
two human homologs (SEQ ID NO:sl9 and 21) was also 
deduced. Proteins encoded by these sequences are given 
at SEQ ID NO:s 18, 20, and 22, respectively. 
° 127 ] Based on this expression profile, the gene was further an- 
alyzed in zebrafish embryos. Three corresponding ze- 
brafish genes were identified for targeting. Two morpholi- 
nos were prepared, szl85 and szl86, which were targeted 
to the three zebrafish genes. For the lower dose group, 
3ng of szl85 morpholino and 6ng of szl86 morpholino 
were administered to each fertilized egg. For the double 
dose group, 6ng of szl85 morpholino and 12ng of szl86 
morpholino were administered. The embryos were allowed 
to develop. At 24 hpf a secondary in situ hybridization 
screen with six different probes was conducted. 
)12Q ] Intersegmental expression was analyzed in the assay and 
I results differed somewhat based on the probe used. In the 
I lower dose group, the probe fli-1 revealed that 18% of the 
I 11 morphant embryos assayed had medium effects, i.e., 
I 36-70% loss of intersegmental expression, and 18% had 
I high effects. The probe flk-1 indicated that 36% of the 11 
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morphants reviewed had high effects. The probe tie-1 in- 
dicated that 29% of the 14 morphants observed had high 
effects. The probe cdh5 indicated 31% of the 16 mor- 
phants observed had high effects, and 31% had medium 
effects. The probe flt-4 indicated that all 16 morphants 
observed were normal, and the probe tie-2 indicated that 
all 15 morphants observed were normal. 

29 1 In the higher dose group, the probe fli-1 revealed that 
33% of the 3 morphant embryos assayed had low effects 
and 33% had medium effects. The probe flk-1 indicated 
that 100%, or both of the 2 morphants reviewed, had 
medium effects. The probe cdh5 indicated 100%, all 7 of 
the morphants observed had high effects. The probe flt-4 
indicated that all 3 morphants observed were normal, and 
the probe tie-2 indicated that all 7 morphants observed 
were normal. Table 8 summarizes this data. 

3 °] At 28 hpf embryos were observed morphologically. Cell 
death was observed in 70% of the 66 embryos observed. 
Yolk sac edema was observed in 29% of the morphants. At 
56 hpf a total of 66 embryos were observed for pheno- 
typic characteristics. Yolk sac edema was observed in 42% 
of embryos, 35% showed reduced IS blood flow and 26% 
showed reduced blood flow. 



° 131 ] Additional analyses were conducted on 48-56 hpf mor- 
phant embryos. 

0132 1 A primary in situ hybridization screen with cdh5 on 21 
morphants receiving the lower doses noted above (3ng 
szl85, 6ng sz86) showed 52% as normal. Low effects of 
reduced intersegmental expression were seen in 43% of 
the embryos, and medium effects in 5%. Embryos receiv- 
ing the double doses (6ng szl85, 12ng szl86), when 
viewed at the 48-56 hpf stage revealed 74% of the that 
the 23 embryos observed were normal. Low effects of re- 
duced intersegmental expression were observed in 22% 
and medium effects in 4% of the embryos. 

3133] Microangiography on morphants given the lower dose of 
morpholinos (3ng szl85, 6ng szl86) was used to locate 
the presence of FITC-Dextran in various regions of the 
embryo, see Figure 19. Of the 33 embryos, none had 
FITC-Dextran in the heart, or the heart and head. Reduced 
intersegmental vasculature was seen as indicated by the 

I arrow in Figure 19. High effects were observed in 6% of 

I the embryos, medium effects in 15% and low effects in 

I 36%. No leaky vasculature was observed. Normal embryos 

I accounted for 43% of the sample. 

Ii34] The data reveal that the gene is expressed in many loca- 
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tions, such as vessels and epithelial structures in the kid- 
neys as well as in large vessels, megakaryocytes, in heart 
valves and in the skin epithelium. 
3135 ] Gene HUP8004N1 

3136] T ne g ene having the sequence shown in SEQ ID NO:23 was 
identified as selectively expressed during angiogenesis 
based on microarray data, see Figure 20. Specific data are 
given below in Table 9. Using sequence and annotation 
databases the equivalent gene in mice (SEQ ID NO:24) and 
the human homolog (SEQ ID NO:26) was also deduced. 
Proteins encoded by these sequences are given at SEQ ID 
NO:s 25 and 27, respectively. 
37 l Based on this expression profile, the gene was further an- 
alyzed in zebrafish embryos. Two corresponding zebrafish 
genes were identified for targeting. Two morpholinos 
were prepared, sz223 and sz224, each targeted to one of 
the zebrafish genes. Two dosing strategies were em- 
ployed. The first dose group received 2ng of sz223 mor- 
pholino and lng of sz224 morpholino in each fertilized 
egg. The second dose group received lng of sz223 mor- 
pholino and 0.5ng of sz224 morpholino in each fertilized 
egg. The embryos were allowed to develop. At 24 hpf a 
secondary in situ hybridization screen with six different 
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probes was conducted. 

3138 1 Intersegmental expression in embryos from the second 
dose group (lng sz223, 0.5ng sz224) was analyzed in the 
assay and results differed somewhat based on the probe 
used. The probe fli-1 revealed that 7% of the 15 morphant 
embryos assayed had low effects, and 7% had high effects. 
The probe flk-1 indicated that 7% of the 14 morphants 
reviewed had high effects. The probe tie-1 indicated that 
7% of the 14 morphants observed had low effects, and 7% 
had high effects. The probe cdh5 indicated that 8% of the 
26 morphants observed had medium effects. The probe 
flt-4 indicated that all 15 morphants observed were nor- 

i mal, and the probe tie-2 indicated that all 15 morphants 
observed were normal. Table 10 summarizes this data. 

)139 1 At 28 hpf embryos were observed morphologically. Figure 
21 shows a representative morphant embryo at 28 hpf. As 
indicated by the arrow, yolk sac edema was observed in 
56% of the 59 morphants studied. At 56 hpf a total of 20 
embryos were observed for phenotypic characteristics, a 
representative morphant embryo is shown in Figure22. As 
indicated by the arrow, pericardial edema was observed in 
35% of embryos, 65% had a blood pool in the yolk, also 
indicated by the arrow, and 30% showed reduced IS blood 
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flow. 

0140] Additional analyses were conducted on 48-56 hpf mor- 
phant embryos from the second dose group. A primary in 
situ hybridization screen with cdh5 on 22 morphants 
showed all as normal. Microangiography on 30 second 
dose group morphants was used to locate the presence of 
FITC-Dextran in various regions of the embryo, see Figure 
23. Of the 30 embryos, 13% had FITC-Dextran in the 
heart, and 3% in the heart and head. Reduced interseg- 
mental vasculature was seen as indicated by the arrow in 
Figure 23. High effects were observed in 7% of the em- 
bryos and low effects in 20%. No leaky vasculature was 

i 

observed. Normal embryos accounted for 57% of the sam- 
ple. 

3141 ] The data reveal that the gene is expressed in specific en- 
dothelium. In kidneys, it is expressed by certain vessels 
and some other epithelial structures. There is also some 

! expression in the liver. 
142] Gene HUP8010A10 
14 3] The gene having the sequence shown in SEQ ID NO:28 was 
identified as selectively expressed during angiogenesis 
based on microarray data, see Figure 24. Specific data are 
given below in Table 11. Using sequence and annotation 
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databases the equivalent gene in mice (SEQ ID NO:29) and 
the human homolog (SEQ ID NO:31) was also deduced. 
Proteins encoded by these sequences are given at SEQ ID 
NO:s 30 and 32, respectively. 

3144 ] Based on this expression profile, the gene was further an- 
alyzed in zebrafish embryos. A corresponding zebrafish 
genes was identified for targeting. Two morpholinos were 
prepared, sz267 and sz268, each targeted to one of the 
zebrafish genes. In a first dosage group, 4ng of sz267 
morpholino and 2ng of sz268 morpholino were adminis- 
tered to each fertilized egg. In a second dosage group, 
6ng of sz267 morpholino and 3ng of sz268 morpholino 
were administered. The embryos were allowed to develop. 
At 24 hpf a secondary in situ hybridization screen with six 
different probes was conducted. 

)145] intersegmental expression was analyzed in the assay and 
results differed somewhat based on the probe used. In the 
first dose group (4ng sz267, 2ng sz268), the probe fli-1 
revealed that 13% of the 15 morphant embryos assayed 
had high effects. The probe flk-1 indicated that 33% of 
the 15 morphants reviewed had low effects and 20% had 
high effects. The probe tie-1 indicated that all 17 mor- 
phants observed were normal. The probe cdh5 indicated 
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that 8% of the 25 morphants observed had high effects. 
The probe flt-4 indicated that all 13 morphants observed 
were normal, and the probe tie-2 indicated that all 16 
morphants observed were normal. 
3146 1 In the second dose group (6ng sz267, 3ng sz268), the 

probe fli-1 revealed that 25% of the 16 morphant embryos 
assayed had low effects, and 19% had high effects. The 
probe flk-1 indicated that 33% of the 6 morphants re- 
viewed had low effects. The probe tie-1 indicated that 
67% of the 15 morphants observed had high effects. The 
probe cdh5 indicated that 21% of the 24 morphants ob- 
served had low effects, 13% had medium effects, and 29% 
had high effects. The probe flt-4 indicated that all 15 
morphants observed were normal, and the probe tie-2 in- 
dicated that all 15 morphants observed were normal. Ta- 
ble 12 summarizes this data. 
)147 ] At 28 hpf embryos were observed morphologically. Figure 

25 shows a representative morphant embryo at 28 hpf. 
I Cell death in the head was observed in 47% of the 61 em- 
I bryos observed, as indicated by the arrow in Figure 25. 
I The arrowhead indicates expanded hindbrain, which was 
I seen in 5 1% of embryos. Mild yolk sac edema was ob- 
I served in 21% of the morphants. At 56 hpf a total of 59 



Copv provided bv USPTO from the IFW Imaqe Database on 12/08/2004 



embryos were observed for phenotypic characteristics, a 
representative morphant embryo is shown in Figure 26. 
The arrow indicates expanded hindbrain, which was seen 
in 44% of embryos. Mild yolk sac edema was observed in 
29% of the morphants and is indicated by the arrowhead. 
Reduced IS blood flow was noted in 14% of the embryos, 
and reduced blood flow was found in 17% of the embryos. 

148 1 Additional analyses were conducted on 48-56 hpf mor- 
phant embryos from the second dose group. A primary in 
situ hybridization screen with cdh5 on 19 morphants 
showed 68% as normal. Low effects of reduced interseg- 
mental expression were seen in 32% of the embryos. Mi- 
croangiography on morphants was used to locate the 
presence of FITC-Dextran in various regions of the em- 
bryo, see Figure 27. Of the 32 embryos, none had FITC- 
Dextran in the heart, or the heart and head. Reduced in- 
tersegmental vasculature was seen as indicated by the ar- 
row in Figure 27. High effects were observed in 6% of the 
embryos, medium effects in 3% and low effects in 34%. No 
leaky vasculature was observed. Normal embryos ac- 
counted for 56% of the sample. 

149] Gene NOC8003L17 

150] jhe gene having the sequence shown in SEQ ID NO:33 was 
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identified as selectively expressed in blood vessels based 
on microarray data, see Figure 28. Specific data are given 
below in Table 13. Using sequence and annotation 
databases the equivalent gene in mice (SEQ ID NO:34) and 
the human homolog (SEQ ID NO:36) was also deduced. 
Proteins encoded by these sequences are given at SEQ ID 
NO:s 35 and 37, respectively. 
'151] Based on this expression profile, the gene was further an- 
alyzed in zebrafish embryos. One corresponding zebrafish 
gene was identified for targeting. Two morpholinos were 
prepared, szl80 and szl81, each targeted to the ze- 
brafish gene. In a first dose group, 12ng of szl80 and 
lng of szl81 were administered to each fertilized egg. In 
a second dose group, 12ng of szl80 and 2ng of szl81 
were administered to each fertilized egg. The embryos 
were allowed to develop. At 24 hpf a secondary in situ hy- 
bridization screen with six different probes was con- 
ducted. 

i 

152 1 Intersegmental expression in embryos from the first dose 
group was analyzed in the assay and results differed 
somewhat based on the probe used. The probe fli-1 re- 
vealed that 40 of the 15 morphant embryos assayed had 
high effects. The probe flk-1 indicated that all 7 of the 



Conv nmvided bv USPTO from the IFW Imaae Database on 12/08/2004 



morphants reviewed were normal. The probe tie-1 indi- 
cated that all 15 morphants observed were normal. The 
probe cdh5 indicated that 15% of the 20 morphants ob- 
! served had low effects, as well as 5% with medium effects 
and 30% with high effects. The probe flt-4 indicated that 
all 11 morphants observed were normal, and the probe 
tie-2 indicated that all 16 morphants observed were nor- 
mal. Table 14 summarizes this data. 
)153] At 28 hpf embryos were observed morphologically. Figure 
29 shows a representative morphant embryo. As indicated 
by the arrow, yolk sac edema was observed in 67% of the 
48 morphants studied. Embryos observed at 56 hpf 
demonstrated normal morphology, a representative em- 
bryo is shown in Figure 30. 
,154 1 Additional analyses were conducted on 48-56 hpf mor- 
phant embryos. A primary in situ hybridization screen 
with cdh5 on 14 morphants from the second dose group 
showed 79% as normal, the remaining 29% showing 
medium effects of reduced intersegmental expression. 
I Microangiography on 29 first dose group morphants was 
I used to locate the presence of FITC-Dextran in various re- 
I gions of the embryo, see Figure 31. Of the 29 embryos, 
I none had FITC-Dextran in the heart, 3% had FITC-Dextran 



in the heart and head. Reduced intersegmental vascula- 
ture was seen as indicated by the arrow in Figure 31. High 
effects were observed in 7% of the embryos, medium ef- 
fects in 3% and low effects in 38%. No leaky vasculature 
was observed. Normal embryos accounted for 45% of the 
sample. 
^155] GeneNOC8009C9 

)156] The gene having the sequence shown in SEQ ID NO:38 was 
identified as selectively expressed during angiogenesis 
based on microarray data, see Figure 32. Specific data are 
[ given below in Table 15. Using sequence and annotation 
I databases the equivalent gene in mice (SEQ ID NO:39) and 
I the human homoiog (SEQ ID NO:41) was also deduced. 
I Proteins encoded by these sequences are given at SEQ ID 
I NO:s 40 and 42, respectively. 

|i57] Based on this expression profile, the gene was further an- 
I alyzed in zebrafish embryos. One corresponding zebrafish 
I genes was identified for targeting. Two morpholinos were 
I prepared, sz241 and sz242, targeted to the zebrafish 
I gene. Three (3)ng of sz241 morpholino and lng of sz242 
I morpholino were administered to each fertilized egg. The 
I embryos were allowed to develop. At 24 hpf a secondary 
I in situ hybridization screen with six different probes was 
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conducted. 

)158 ] Intersegmental expression was analyzed in the assay and 
results differed somewhat based on the probe used. The 
probe fli-1 revealed that 7% of the 15 morphant embryos 
assayed had medium effects. The probe flk-1 indicated 
that all 15 morphants observed were normal. The probe 
tie-1 indicated that 7% of the 15 morphants observed had 
high effects. The probe cdh5 indicated that 15% of the 20 
morphants observed had low effects. Medium effects were 
seen in 5% and high effects in 15%. The probe flt-4 indi- 
cated that all 15 morphants observed were normal, and 
the probe tie-2 indicated that all 16 morphants observed 
were normal. Table 16 summarizes this data. 
l159 l At 28 hpf embryos were observed morphologically. Figure 
33 shows a representative morphant embryo at 28 hpf. 
Mild cell death was observed in 25% of the 53 embryos 
observed. At 56 hpf 52 embryos were observed for phe- 
notypic characteristics, a representative morphant embryo 
I is shown in Figure 34. As indicated by the arrow, pericar- 
I dial edema was seen in 13% of embryos. The arrowhead 
I points toward a region of yolk sac edema, seen in 25% of 
I embryos. Reduced IS blood flow was observed in 13% and 
I 15% showed reduced axial blood flow. 
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16 °] Additional analyses were conducted on 48-56 hpf mor- 
phant embryos. A primary in situ hybridization screen 
with cdh5 on 31 morphants showed all as normal. Mi- 
croangiography on morphants was used to locate the 
presence of FITC-Dextran in various regions of the em- 
bryo, see Figure 35. Of the 29 embryos, 7% had FITC- 
Dextran in the heart, and 14% in the heart and head. Re- 
duced intersegmental vasculature was seen as indicated 
by the arrows in Figure 35. High effects were observed in 
3% of the embryos, medium effects in 3% and low effects 
in 21%. No leaky vasculature was observed. Normal em- 
bryos accounted for 52% of the sample. The data reveal 
that the gene is expressed in and around the heart and 
around organs, including some expression in select or- 
gans. 

>161] Gene NOC8009G23 

)1 62] The gene having the sequence shown in SEQ ID NO:43 was 
identified as selectively expressed during angiogenesis 
based on microarray data, see Figure 36. Specific data are 
given below in Table 17. Using sequence and annotation 
databases the equivalent gene in mice (SEQ ID NO:44) and 
the human homolog (SEQ ID NO:46) was also deduced. 
Proteins encoded by these sequences are given at SEQ ID 
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NO:s 45 and 47, respectively. 
163 ] Based on this expression profile, the gene was further an- 
alyzed in zebrafish embryos. One corresponding zebrafish 
gene was identified for targeting. Two morpholinos were 
prepared, szl49 and szl50, each targeted to the ze- 
brafish gene. In a first dose group, 1.5ng of szl49 mor- 
pholino and l.Sng of szl50 morpholino were adminis- 
tered to fertilized eggs. In a second dose group, 2ng of 
szl49 morpholino and 2ng of szl50 morpholino were ad- 
ministered to fertilized eggs. In a third dose group, 3ng of 
szl49 morpholino and 3ng of szl50 morpholino were ad- 
ministered to fertilized eggs. The embryos were allowed 
to develop. At 24 hpf a secondary in situ hybridization 
screen with six different probes was conducted. 
)164 1 Intersegmental expression was analyzed in the assay and 
i results differed somewhat based on the probe used. In 
studies with embryos from the second dose group, the 
probe fli-1 revealed that 21% of the 14 morphant embryos 
assayed had high effects. The probe flk-1 indicated that 
all 16 morphants reviewed were normal. The probe tie-1 
indicated that 36% of the 22 morphants observed had 
I high effects. The probe cdh5 indicated that 13% of the 15 
I morphants observed had low effects with breaks in axial 
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expression. The probe flt-4 indicated that all 16 mor- 
phants observed were normal, and the probe tie-2 indi- 
cated that all 13 morphants observed were normal. 
165 1 In studies from the second dose group, the probe fli-1 re- 
vealed that 13% of the 15 morphant embryos assayed had 
medium effects, 27% had high effects. The probe flk-1 in- 
dicated that 7% of the 15 morphants reviewed had low ef- 
fects, 7% had medium effects and 20% had high effects. 
The probe tie-1 indicated that 62% of the 13 morphants 
observed had high effects. The probe cdh5 indicated that 
25% of the 12 morphants observed had high effects, some 
with breaks in axial expression. The probe flt-4 indicated 
that 13% of the 15 morphants observed had low effects In 
the axial vessels, including breaks in axial expression and 
severely malformed tails. The probe tie-2 indicated that 
all 8 morphants observed were normal. Table 18 summa- 
rizes this data. 

166] At 28 hpf embryos were observed morphologically. Figure 
37 shows a representative morphant embryo at 28 hpf. As 
indicated by the arrow, cell death was observed in 40% of 
the 20 embryos observed. As indicated by the arrowhead, 

I yolk sac edema was observed in 55% of the morphants. 

I Curly down body was seen in 40% of morphants. At 56 hpf 



a total of 20 embryos were observed for phenotypic char- 
acteristics, a representative morphant embryo is shown in 
Figure38. As shown by the arrow, pericardial edema was 
observed in 55% of morphants. The arrowhead points to- 
ward yolk sac edema, observed in 55% of morphants. 
Curly down body was reported in 30% of embryos. 
)167 ] Additional analyses were conducted on 48-56 hpf mor- 
phant embryos. A primary in situ hybridization screen 
with cdh5 on 22 morphants from the first dose group 
showed 90% as normal. Low effects of reduced interseg- 
[ mental expression and curly down embryos were seen in 
5% of the embryos, and high effects with very short tails 
were seen in 5% of embryos. A primary in situ hybridiza- 
I tion screen with cdh5 was also performed on 20 mor- 
I phants from the third dose group, showing 80% as nor- 
I mal. Low effects of reduced intersegmental expression 
I were seen in 5% of the embryos, and medium effects in 
I 15% of embryos. 

I 168 ] Microangiography on morphants was used to locate the 
I presence of FITC-Dextran in various regions of the em- 
I bryo, see Figure 39. Of the 25 embryos, none had FITC- 
I Dextran in the heart, or the heart and head. Reduced in- 
I tersegmental vasculature was seen in 24% of the embryos 
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as indicated by the arrow in Figure 39. No leaky vascula- 
ture was observed. Normal embryos accounted for 76% of 
the sample, in example of normal intersegmental vessels 
is indicated by the arrowhead. 
•169] Gene OJC8003C9 

11 7 °l The gene having the sequence shown in SEQ ID NO:48 was 
identified as selectively expressed in blood vessels based 
on microarray data, see Figure 40. Specific data are given 
below in Table 19. Using sequence and annotation 
databases the equivalent gene in mice (SEQ ID NO:49) and 
the human homolog (SEQ ID NO: 51) was also deduced. 
Proteins encoded by these sequences are given at SEQ ID 
NO:s 50 and 52, respectively. 
I171 l Based on this expression profile, the gene was further an- 
alyzed in zebrafish embryos. One corresponding zebrafish 
gene was identified for targeting. Two morpholinos were 
prepared, szl29 and szl30, each targeted to the ze- 
brafish gene. In a first dose group, 3ng of szl29 mor- 
I pholino and 4.5ng of szl30 morpholino were adminis- 
I tered to each fertilized egg. In a second dose group, 4ng 
I of szl29 morpholino and 6ng of szl30 morpholino were 
I administered to each fertilized egg. In a third dose group, 
I 6ng of szl29 morpholino and 8ng of szl30 morpholino 
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were administered to each fertilized egg. In a fourth dose 
group, 6ng of szl29 morpholino and 9ng of szl30 mor- 
pholino were administered to each fertilized egg. The em- 
bryos were allowed to develop. At 24 hpf a secondary in 
situ hybridization screen with six different probes was 
conducted. 

172 ] Intersegmental expression was analyzed in the assay and 
results differed somewhat based on the probe used. In 
embryos from the second dose group, the probe fli-1 re- 
vealed that 20% of the 10 morphant embryos assayed had 
low effects, 10% had medium effects and 10% had high ef- 
fects. The probe flk-1 indicated that 11% of the 9 mor- 
phants reviewed had low effects, 33% had medium effects 
and 11% had high effects. The probe tie-1 indicated that 
22% of the 9 morphants observed had high effects. The 
probe cdh5 indicated that 14% of the 7 morphants ob- 
served had medium effects and 14% had high effects. The 
probe flt-4 indicated that all 9 morphants observed were 
normal, and the probe tie-2 indicated that all 7 mor- 

I phants observed were normal. 

Ii73] in embryos from the third dose group, the probe fli-1 re- 
I vealed that 10% of the 10 morphant embryos assayed had 
I medium effects, and 50% had high effects. The probe flk- 



1 indicated that 25% of the 12 morphants reviewed had 
medium effects and 25% had high effects. The probe tie-1 
indicated that 17% of the 6 morphants observed had low 
effects, and 50% had high effects. The probe cdh5 indi- 
cated that 40% of 5 morphants observed had medium ef- 
fects. The probe flt-4 indicated that all 9 morphants ob- 
served were normal, and the probe tie-2 indicated that all 
6morphants observed were normal. Table 20 summarizes 
this data. 

174 ] At 28 hpf embryos were observed morphologically. Figure 
41 shows a representative morphant embryo at 28 hpf. As 
indicated by the arrow, curly down body was found in 35% 
of the 20 morphants observed. At 56 hpf a total of 20 
embryos were observed for phenotypic characteristics, a 
representative morphant embryo is shown in Figure 42. As 
indicated by the long arrow, 60% of the embryos had cell 
death with an associated expanded hindbrain ventricle. 
Yolk sac edema was observed in 25% of embryos, as indi- 
cated by the short arrow. The arrowhead points out the 
lack of pericardial edema associated with the yolk sac 
edema. 

175] Additional analyses were conducted on 48-56 hpf mor- 
I phant embryos. A primary in situ hybridization screen 
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with cdh5 on 19 morphants from the first dose group 
showed all were normal. The primary in situ hybridization 
screen with cdh5 on 10 morphants from the fourth dose 
group showed only 90% normal, the remaining 10% ex- 
hibiting low effects with curly tails. Microangiography on 
19 morphants from the third dose group was used to lo- 
cate the presence of FITC-Dextran in various regions of 
the embryo, see Figure 43. Of the 19 embryos, none had 
FITC-Dextran in the heart and head but 16% had it in the 
heart alone. Reduced intersegmental vasculature was seen 
in 37% of the embryos. No leaky vasculature was ob- 
served. Normal embryos accounted for 47% of the sample. 
176] Gene OJC8009J7 

177 1 The gene having the sequence shown in SEQ ID NO:53 was 
identified as selectively expressed in blood vessels based 
on microarray data, see Figure 44. Specific data are given 
below in Table 21. Using sequence and annotation 
databases the equivalent gene in mice (SEQ ID NO:54) and 
the human homolog (SEQ ID NO:56) was also deduced. 
Proteins encoded by these sequences are given at SEQ ID 

I NO:s 55 and 57, respectively. 

f 78] Based on this expression profile, the gene was further an- 
I alyzed in zebrafish embryos. One corresponding zebrafish 



gene was identified for targeting. Two morpholinos were 
prepared, szl75 and szl76, each targeted to the ze- 
brafish gene. Two (2) ng of szl75 morpholino and 12ng 
of szl76 morpholino were administered to each fertilized 
egg. The embryos were allowed to develop. At 24 hpf a 
secondary in situ hybridization screen with six different 
probes was conducted. 

179 1 Intersegmental expression was analyzed in the assay and 
results differed somewhat based on the probe used. The 
probe fli-1 revealed that 7% of the 14 morphant embryos 
assayed had low effects, and 29% had high effects. The 
probe flk-1 indicated that 25% of the 12 morphants re- 
viewed had low effects and 8% had high effects. The probe 
tie-1 indicated that 11% of the 9 morphants observed had 
medium effects and 11% had high effects. The probe cdh5 
indicated that 19% of the 16 morphants observed had low 
effects, 6% had medium effects, and 19% had high effects. 
The probe flt-4 indicated that all 10 morphants observed 
were normal, and the probe tie-2 indicated that all 6 mor- 
phants observed were normal. Table 22 summarizes this 

I data. 

Ii80] At 28 hpf embryos were observed morphologically. Figure 
I 45 shows a representative morphant embryo at 28 hpf. As 



evidenced from the figure, particularly when viewed in 
light of the 28 hpf wild type embryo of Figure 4, the mor- 
phants exhibited normal morphology. At 56 hpf embryos 
again were observed for phenotypic characteristics, a rep- 
resentative morphant embryo is shown in Figure 46. 
Again, the normal morphology observed in the embryos 
can be easily understood when Figure 46 is viewed in light 
of the 56 hpf wild type embryo of Figure 6. 

181 ] Additional analyses were conducted on 48-56 hpf mor- 
phant embryos. A primary in situ hybridization screen 
with cdh5 on 17 morphants showed 88% as normal. 
Medium effects of reduced intersegmental expression 
were seen in the other 12% of embryos. Microangiography 
on morphants was used to locate the presence of FITC- 
Dextran in various regions of the embryo, see Figure 47. 
Of the 33 embryos, none had FITC-Dextran in the heart 
and head combined, but 4% had it in the heart alone. Re- 
duced intersegmental vasculature was seen in 15% of em- 
bryos. No leaky vasculature was observed. Normal em- 
bryos accounted for 81% of the sample. The leaks ob- 

I served came from blood vessels in the posterior head as 

13 * 

I indicated by the arrowhead. 

J 82] Novel Applications Ascertained from in vivo Data 
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183 1 The present invention relates to the eleven gene targets, 
and proteins related thereto, which were originally identi- 
fied as upregulated during vasculogenesis or angiogenesis 
through microarray evaluation and subsequently proven 
to play a critical role in vivo with zebrafish embryo experi- 
mentation. These genes and proteins can form the basis 
of novel methods and treatments directed to angiogene- 
sis-related conditions. For example, biological samples 
from a patient suspected of suffering from an angiogene- 
sis-related condition can be screened to ascertain if genes 
or proteins of the present invention are expressed at the 
correct time, location, and intensity in the patient. Such 
screening methods form part of the claimed invention. If a 
gene and/or protein is identified as improperly expressed, 
therapies to correct the condition such as gene therapy or 
medicament can be initiated according to methods and 
procedures described herein or known in the art. With 
such specific data as is now possible using tools de- 
scribed herein, rapid diagnosis and specific, targeted 

I treatment is possible. 

J 84] One type of screening method envisioned relies on gene 
I amplification for detecting patients with conditions re- 
I lated to vasculogenesis or angiogenesis. Such methods 
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could employ PCR, in situ hybridisation, and/or Southern 
blotting techniques to elucidate the condition. Another 
type of screening method could be based on evaluations 
of gene expression, using known techniques such as 
quantitative PCR, microarrays, Northern blotting, or in situ 
hybridisation. Yet another type of screening method that 
could be used would measure or monitor protein expres- 
sion and could be effected with techniques such as im- 
munohistochemistry, Western blotting, ELISA, or FACS. 
185] if it is determined, through methods of the present inven- 
tion or other methods, that an angiogenesis-related con- 
dition could be improved through administration of com- 
pounds containing genes and/or proteins according to the 
invention, one or more of the genes and/or proteins could 
be administered together or sequentially by methods 

known in the art. 

186] isolated nucleic acid molecules or proteins of the present 
invention can be obtained, for example, by synthesis us- 
ing standard direct peptide synthesizing techniques or re- 
combinant methods. Proteins may be isolated or purified 

I in a variety of ways known to those skilled in the art, such 

I as electrophoretic purification or chromatographic tech- 

I niques. 
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187 3 Administration of the compounds of the present invention 
can be effected by any method that enables delivery of the 
compounds to the site of desired action. These methods 
include oral routes, intraduodenal routes, parenteral in- 
jection (including intravenous, subcutaneous, intramuscu- 
lar, intravascular or infusion), and topical administration. 

188 1 Gene therapy approaches may be used to introduce nu- 
cleotides of the present invention into a cell, group of 
cells, or organism. Both in vivo and ex vivo methods can 
be utilized. Vectors typically are used in this procedure. 
Non-virus or virus vectors could be employed, for exam- 
ple recombinant adenovirus or retrovirus. According to 
this use, the desired gene is introduced into a DNA virus 
or RNA virus, such as avirulent retrovirus, adenovirus, 
adeno-associated virus, herpes virus, vaccinia virus, 
poxvirus, poliovirus, Sindbis virus, Sendai virus, SV40, and 
immunodeficiency virus (HIV). The recombinant virus is 

I then infected into the target cell(s). Multiple genes could 
be incorporated in a single vector, alternatively, they could 
be introduced to the target cell(s) in separate vectors si- 
multaneously or sequentially. These methods are known 
in the art and are described in numerous patents and 
publications. 
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89 1 Another means to interfere with gene expression or pro- 
tein production contemplated by the present invention is 
to employ small interfering RNA (siRNA). siRNA comprises 
a sense and antisense strand of RNA corresponding to the 
gene of interest, for example, SEQ ID NO:2. A siRNA 
molecule consists of approximately 19 nucleotides plus an 
overhang of approximately 2 nucleotides at the 3" end. 
Some preferred methods include between 19-23 nu- 
cleotides plus 3" overhang. The siRNA is introduced to the 
cell or cells of interest through known methods. Following 
introduction, the cell or cells destroy ssRNA having the 
same sequence. This results in a reduction or prevention 
in translation of a targeted gene and a corresponding re- 
duction or prevention in protein production. 

190] The amount of active compound administered can be de- 
termined after assessing the subject being treated, the 
severity of the disorder or condition, the rate of adminis- 
tration, and the disposition of the compound. Doses may 
be administered all at once, or spread out over a discrete 
time period. 

191] Compounds of the present invention may be applied as a 
I sole therapy or may involve one or more other active 
I medicinal or pharmaceutical agent. Compositions may in- 



elude carriers, adjuvants, buffers, or excipients as known 
in the art. If desired, the compositions may further contain 
ingredients such as flavorings, sweeteners, binders, dyes, 
lubricating agents, perfume, thickening agents, stabiliz- 
ers, emulsifiers, dispersants, suspending agents, preser- 
vatives, and pH regulating agents. Compositions may be 
in any suitable form, for example, tablet, capsule, pill, 
powder, sustained release formulation, solution, suspen- 
sion, emulsion, ointment or cream. The compositions may 
be sterile. Methods of preparing various pharmaceutical 
compositions with a specific amount of active compound 
are known or apparent to those skilled in this art. The 
pharmaceutical compositions of the present invention that 
have been described can be applied to all diseases that 
require vasculogenic or angiogenic therapy.For example, 
one method for the treatment of an angiogenesis-related 
disorder involves a composition according to the present 
invention used to vascularize ischemic tissue. There are 
many ways to determine if a tissue is at risk of suffering 
ischemic damage from undesirable vascular occlusion. 
Such methods are well known in the art and include, for 
example, imaging techniques such as MRI to evaluate my- 
ocardial disease. After determining where and when to 



apply compositions of the present invention, the compo- 
sitions can be administered to increase angiogenesis in 
tissue affected by or at risk of being affected by a vascular 
occlusion. This could be an effective means of preventing 
and/or attenuating ischemia in such tissue. Methods are 
known in the art to evaluate and measure the degree to 
which ischemia has been attenuated. 
I92 l Further treatment methods according to the present in- 
vention include the use of any known technique that per- 
mits visualization, measurement, and/or evaluation of the 
functionality and degree of ischemia of the patient"s 
heart. Such evaluations could be made prior to initiating 
treatment, during the course of treatment, after treatment 
has been completed, or at some or all stages. Examples of 
such techniques include echocardiography, cardiovascular 
nuclear imaging, magnetic resonance imaging, and con- 
trast angiography. 
[193] Although the present invention takes a step forward in the 
understanding of vasculogenesis and angiogenesis, and 
treatments for conditions related to the same, there is still 
a need in the art to further understand these conditions. 
I Therefore, the present invention further contemplates the 
I creation and use of non-human transgenic animals which 



could be used for analysis and experimentation. Trans- 
genic animals containing mutant, knock-out or modified 
genes corresponding to those disclosed herein are there- 
fore also included in the invention. Transgenic animals are 
genetically modified animals into which recombinant, ex- 
ogenous or cloned genetic material has been experimen- 
tally transferred. Such genetic material is often referred to 
as a transgene. The nucleic acid sequence of the trans- 
gene may be integrated either at a locus of a genome 
where that particular nucleic acid sequence is not other- 
wise normally found or at the normal locus for the trans- 
gene. The transgene may consist of nucleic acid se- 
quences derived from the genome of the same species or 
of a different species than the species of the target ani- 
mal. 

194] Transgenic animals can be produced by a variety of differ- 
ent methods including transfection, electroporation, mi- 
croinjection, gene targeting in embryonic stem cells and 
recombinant viral and retroviral infection as known in the 
art. The method of introduction of nucleic acid fragments 
I into recombination competent mammalian cells can be by 
I any method that favors co-transformation of multiple nu- 
I cleic acid molecules. Detailed procedures for producing 



transgenic animals are available to one skilled in the art, 
for example, U.S. Pat. Nos. 5,489,743 and 5,602,307. 
95 1 Transgenic technology can be used to produce animals 
which lack one or more of the eleven genes described 
above. Such knockout animals can be used, especially 
when their growth and development is measured against 
data from a wild type or control animal, to elucidate tim- 
ing and function of the deleted gene(s). Further, these an- 
imals could also be engineered to exhibit angiogenesis-re- 
lated disease states, thus furthering the understanding of 
the role of the particular gene(s) in the progression of the 
selected disease. This knowledge would be an advance in 
the state of the art and could lead to promising new ther- 
apies for the prevention, management, and cure of dis- 
ease. 

196] Further uses of transgenic animals according to the 

present invention include replacement of one or more of 
the above-identified gene(s) in the research organism with 
the human homolog of the gene. For example, a trans- 
genic mouse whose gene corresponding to SEQ ID NO:7 

I has been replaced with the human homolog, SEQ ID NO:9. 

| While it is accepted that research into effective drug ther- 

I apies can be conducted in animal models, such a trans- 



genie mouse could be a more effective screening tool into 
potential drug candidates for human use. 

197] SEQUENCE LISTING 

198] <210> 1 <211> 692 <212> DNA <213> Murinae gen. 
sp. 

199] cggcggagacccctgtgcggtccggagggggcggcggccccgactctgac- 
ccgcgccgggggggtgggccatggcggagatcagcgacctggaccggca- 
gatcgagcagctacggcgctgcgagctgatcaaagagagcgaagtcaaggc- 
cctgtgcgccaaggccagagaaatcttggtagaagagagcaacgtgca- 
| gagggtggactcgccagtcacagtatgcggtgacatccatggacaattctat- 
gacctcaaggagctgttcagagtaggtggcgatgtccctgagaccaactac- 
ctcttcatgggagactttgtggaccgtggtttctacagtgttgaaaccttcctc- 
ctcctgctggctcttaaggttcgctatcctgacagaatcactttgatc- 
cggggcaatcatgagagtcgccagattacccaggtctatgggttctatgat- 
I gagtgcttacggaaatatggttcagtgactgtatggcgctactgtactga- 
I gatctttgactacctcagcctgtctgccatcattgatggcaagatcttctgtgtg- 
I catggaaggtctttccccttccatccagaccttggaccagatccgga- 
I caatttgaccgaaagcaagaggtacccccatgatggacccattgtgcgac- 

I cttcctgtggtctgaccctgaagacacaacaggctg 

h 00] <210> 2 <211> 1331 <212> DNA <213> Murinae gen. 

I sp. 

f 01] gcggagggaagtggggagtcgaagagactcagccggagtctccgcggcg- 
I gagacccctgtgcggtccggagggggcggcggccccgactctgacc- 



cgcgccgggggggtgggccatggcggagatcagcgacctggaccggca- 

gatcgagcagctacggcgctgcgagctgatcaaagagagcgaagtcaaggc 

cctgtgcgccaaggccagagaaatcttggtagaagagagcaacgtgca- 

gagggtggactcgccagtcacagtatgcggtgacatccatggacaattctat- 

gacctcaaggagctgttcagagtaggtggcgatgtccctgagaccaactac- 

ctcttcatgggagactttgtggaccgtggtttctacagtgttgaaaccttcctc- 

ctcctgctggctcttaaggttcgctatcctgacagaatcactttgatc- 
cggggcaatcatgagagtcgccagattacccaggtctatgggttctatgat- 

gagtgcttacggaaatatggttcagtgactgtatggcgctactgtactga- 

gatctttgactacctcagcctgtctgccatcattgatggcaagatcttctgtgtg- 

catggaggtctttccccttccatccagaccttggaccagatccggacaattgac 

cgaaagcaagaggtaccccatgatggacccatgtgcgacctcctgtggtct- 

gaccctgaagacacaacaggctggggagtgagcccccgcggggcaggt- 

tacctgtttggcagtgacgtggtcgcccagttcaatgcagccaacga- 

cattgatatgatctgccgtgcccaccaattagtgatggaaggctacaagtg- 

gcacttcaatgagaccgtgcttactgtgtggtcagcgcctaattactgctac- 

cgctgtggcaatgtggcagccatcttagaactggatgagcacctccagaaa- 

gatttcatcatcttcgaggctgcaccccaagagacacgtggcatcccctc- 

caaaaagccagtggccgactatttcctgtgactccttggccccagcccctctg- 

gcccttggaccactgtgactgccctctgcccagtcggaggctgggtct- 

gaggggctgcctggctttgcttgccccagggtgcggacttgctctggagag- 

gtggagccttggctcctggcttcctctcctttctcccacttgatccat- 

gaagttttcagtcattttttttttcttttttccttttttttc- 



ctttcttttttctttttgtttttgtttttagataaaacattttgagaaaaaaa- 

g aaaaaaattctaataaaag aagaaaaat 
202] <210> 3 <211> 307 <212> PRT <213> Murinae gen. 

sp. 

203] Met Ala Glu lie Ser Asp Leu Asp Arg Gin He Glu Gin Leu 
Arg Arg Cys Glu Leu lie Lys Glu Ser Glu Val Lys Ala Leu Cys 
Ala Lys Ala Arg Glu He Leu Val Glu Glu Ser Asn Val Gin Arg 
Val Asp Ser Pro Val Thr Val Cys Gly Asp lie His Gly Gin Phe 
Tyr Asp Leu Lys Glu Leu Phe Arg Val Gly Gly Asp Val Pro 
Glu Thr Asn Tyr Leu Phe Met Gly Asp Phe Val Asp Arg Gly 
Phe Tyr Ser Val Glu Thr Phe Leu Leu Leu Leu Ala Leu Lys 
Val Arg Tyr Pro Asp Arg He Thr Leu lie Arg Gly Asn His Glu 
Ser Arg Gin lie Thr Gin Val Tyr Gly Phe Tyr Asp Glu Cys Leu 
Arg Lys Tyr Gly Ser Val Thr Val Trp Arg Tyr Cys Thr Glu lie 
I Phe Asp Tyr Leu Ser Leu Ser Ala lie lie Asp Gly Lys lie Phe 
I Cys Val His Gly Gly Leu Ser Pro Ser lie Gin Thr Leu Asp Gin 
I He Arg Thr lie Asp Arg Lys Gin Glu Val Pro His Asp Gly Pro 
I Met Cys Asp Leu Leu Trp Ser Asp Pro Glu Asp Thr Thr Gly 
I Trp Gly Val Ser Pro Arg Gly Ala Gly Tyr Leu Phe Gly Ser Asp 
I Val Val Ala Gin Phe Asn Ala Ala Asn Asp He Asp Met He Cys 
I Arg Ala His Gin Leu Val Met Glu Gly Tyr Lys Trp His Phe 
I Asn Glu Thr Val Leu Thr Val Trp Ser Ala Pro Asn Tyr Cys 
I Tyr Arg Cys Gly Asn Val Ala Ala He Leu Glu Leu Asp Glu His 



Leu Gin Lys Asp Phe lie He Phe Glu Ala Ala Pro Gin Glu Thr 
Arg Gly lie Pro Ser Lys Lys Pro Val Ala Asp Tyr Phe Leu 
204] <210> 4 <211> 1339 <212> DNA <213> Homo sapiens 

205] ggcagggagccggagagccggaaccggagtcgcagcggcggagacccct- 
gtgcggtgcggagggggcggcggccccgactctgacccgcgc- 
cgggggtgggccatggcggagatcagcgacctggaccggcagatc- 
gagcagctgcgtcgctgcgagctcatcaaggagagcgaagtcaaggccct- 
gtgcgctaaggccagagagatcttggtagaggagagcaacgtgca- 
gagggtggactcgccagtcacagtgtgcggcgacatccatggacaattctat- 
gacctcaaagagctgttcagagtaggtggcgacgtccctgagaccaactac- 
ctcttcatgggggactttgtggaccgtggcttctatagcgtcgaaacgttcctc- 
ctgctgctggcacttaaggttcgctatcctgatcgcatcacactgatc- 

Ell • 

I cggggcaaccatgagagtcgccagatcacgcaggtctatggcttctacgat- 

I gagtgcctgcgcaagtacggctcggtgactgtgtggcgctactgcactga- 

I gatctttgactacctcagcctgtcagccatcatcgatggcaagatcttctgcgtg- 

I cacgggggcctctccccctccatccagaccctggatcagattcggacaatc- 

I gaccgaaagcaagaggtgcctcatgatgggcccatgtgtgacctcctctg- 

I gtctgacccagaagacaccacaggctggggcgtgagcccccgaggagccg- 

I gctacctatttggcagtgacgtggtggcccagttcaacgcagccaatga- 

I cattgacatgatctgccgtgcccaccaactggtgatggaaggttacaagtg- 

I gcacttcaatgagacggtgctcactgtgtggtcggcacccaactactgctac- 

I cgctgtgggaatgtggcagccatcttggagctggacgagcatctccagaaa- 

I gatttcatcatctttgaggctgctccccaagagacacggggcatcccctccaa- 



gaagcccgtggccgactacttcctgtgaccccgcccggcccctgccccctc- 

caacccttctggccctcgcaccactgtgactctgccatcttcctcagacggag- 

gctgggcgtggggggggctgtcctggctctgctgtcccccaagagggt- 

gcttcgagggtgaggacttctctggagaggcctggagacctagctccatgttc- 

ctcctcctctctccccacttgaaccatgaagtttccaataatttttttttctttttttc- 

cttcttttttctgtttgtttttagataaaaattttgagaaaaaaaatgaaaaaattc- 

taataaaagaagaaaaatg 
206] <210> 5 <211> 307 <212> PRT <213> Homo sapiens 

207] Met Ala Glu lie Ser Asp Leu Asp Arg Gin lie Glu Gin Leu 
| Arg Arg Cys Glu Leu lie Lys Glu Ser Glu Val Lys Ala Leu Cys 
Ala Lys Ala Arg Glu lie Leu Val Glu Glu Ser Asn Val Gin Arg 
Val Asp Ser Pro Val Thr Val Cys Gly Asp lie His Gly Gin Phe 
Tyr Asp Leu Lys Glu Leu Phe Arg Val Gly Gly Asp Val Pro 
Glu Thr Asn Tyr Leu Phe Met Gly Asp Phe Val Asp Arg Gly 
I Phe Tyr Ser Val Glu Thr Phe Leu Leu Leu Leu Ala Leu Lys 
I Val Arg Tyr Pro Asp Arg lie Thr Leu lie Arg Gly Asn His Glu 
I Ser Arg Gin lie Thr Gin Val Tyr Gly Phe Tyr Asp Glu Cys Leu 
I Arg Lys Tyr Gly Ser Val Thr Val Trp Arg Tyr Cys Thr Glu lie 
I Phe Asp Tyr Leu Ser Leu Ser Ala lie lie Asp Gly Lys lie Phe 
I Cys Val His Gly Gly Leu Ser Pro Ser lie Gin Thr Leu Asp Gin 
I lie Arg Thr lie Asp Arg Lys Gin Glu Val Pro His Asp Gly Pro 
I Met Cys Asp Leu Leu Trp Ser Asp Pro Glu Asp Thr Thr Gly 
I Trp Gly Val Ser Pro Arg Gly Ala Gly Tyr Leu Phe Gly Ser Asp 



Val Val Ala Gin Phe Asn Ala Ala Asn Asp lie Asp Met lie Cys 
Arg Ala His Gin Leu Val Met Glu Gly Tyr Lys Trp His Phe 
Asn Glu Thr Val Leu Thr Val Trp Ser Ala Pro Asn Tyr Cys 
Tyr Arg Cys Gly Asn Val Ala Ala lie Leu Glu Leu Asp Glu His 
Leu Gin Lys Asp Phe lie lie Phe Glu Ala Ala Pro Gin Glu Thr 
Arg Gly lie Pro Ser Lys Lys Pro Val Ala Asp Tyr Phe Leu 
208] <210> 6 <211> 646 <212> DNA <213> Murinae gen. 

sp. 

209] tcctttcctagtctgtcttcagatgaaacctattctctgcttgtacaa- 

gaaccagtagccgtcctcaaggccaacagcgttggggagcgttacgaggtt- 

i 

tagagacgtttagccagttagtttaccaagactctttcgggactttcaccatcaat- 
gaatccagtatagctgattctccaagattccctcatagaggaattttaattgata- 
catctagacacttcctgcctgtgaagacaattttaaaaactctggatgccatg- 
gcttttaataagtttaatgttcttcactggcacatagtggacgaccagtctttccct- 
tatcagagtaccacttttcctgagctaagcaataagggaagctactctttgtct- 
I catgtctatacaccaaacgatgtccggatggtgctggagtacgcccggctcc- 
I gagggattcgagtcataccagaatttgatacccctggccata- 
I cacagtcttggggcaaaggacagaaaaaccttctaactccatgttacaat- 
I caaaaaactaaaactcaagtgtttgggcctgtagacccaactgtaaaca- 
I caacgtatgcattctttaacacatttttcaaagaaatcagcagtgtgtttcca- 

I gatcagttcatccacttgggaggaga 

f 10] <210> 7 <211> 1805 <212> DNA <213> Murinae gen. 
I sp. 



ggatgctttcttcccagcgacccagactggaaggttggtccaaagactgcc- 

tagccagactcgcggagcagtcatgccgcagtccccgcgtagcgcccc- 

cgggctgctgctgctgcaggcgctggtgtcgctagtgtcgctggccctagtg- 

gccccggcccgactgcaacctgcgctatggcccttcccgcgctcggtgcagat- 

gttcccgcggctgttgtacatctccgcggaggacttcagcatcgaccacagtcc- 

caattccacagcgggcccttcctgctcgctgctacaggaggcgtttcggc- 

gatattacaactatgtttttggtttctacaagagacatcatggccctgcta- 

gatttcgagctgagccacagttgcagaagctcctggtctccattaccctc- 

gagtcagagtgcgagtccttccctagtctgtcttcagatgaaacctattctct- 

gcttgtacaagaaccagtagccgtcctcaaggc- 
caacagcgtttggggagcgttacgaggtttagagacgtttagccagttagtt- 

taccaagactctttcgggactttcaccatcaatgaatccagtatagctgattctc- 

caagattccctcatagaggaattttaattgatacatctagacacttcctgcctgt- 

gaagacaattttaaaaactctggatgccatggcttttaataagtttaat- 

gttcttcactggcacatagtggacgaccagtctttcccttatcagagtac- 

cacttttcctgagctaagcaataagggaagctactctttgtctcatgtctatacac 

caaacgatgtccggatggtgctggagtacgcccggctccgagggattcgagt 

cataccagaatttgatacccctggccatacacagtcttggggcaaaggaca- 

gaaaaaccttctaactccatgttacaatcaaaaaactaaaactcaagt- 

gtttgggcctgtagacccaactgtaaacacaacgtatgcattctttaaca- 

catttttcaaagaaatcagcagtgtgtttccagatcagttcatccacttgggag- 

gagatgaagtagaatttcaatgttgggcatcaaatccaaacatccaag- 

gtttcatgaagagaaagggctttggcagcgattttagaagactagaatccttt- 



tatattaaaaagattttggaaattatttcatccttaaagaagaactccattgtttg- 
gcaagaagtttttgatgataaggtggagcttcagccgggcacagtagtc- 
gaagtgtggaagagtgagcattattcatatgagctaaagcaagt- 
cacaggctctggcttccctgccatcctttctgctccttggtacttagacct- 

g atcagctatg g g caag actg g aaaaactactacaaag ttg ag cccct- 

taattttgaaggctctgagaagcagaaacaacttgttattggtgga- 

gaagcttgcctgtggggagaatttgtggatgcaactaaccttactccaagat- 

tatggcctcgagcaagcgctgttggtgagagactctggagccctaaaactgt- 

cactgacctagaaaatgcctacaaacgactggccgtgcaccgctgcagaatg- 

gtcagccgtggaatagctgcacaacctctctatactggatactgtaactatga- 

gaataaaatatagaagtgacagacgtctacagcattccagctatgatcat- 

gttgattctgaaatcatgtaaattaagatttgttaggctgttttttttttaaataaac- 

catctttttattgattgaatctttct 
212] <210> 8 <211> 536 <212> PRT <213> Murinae gen. 

sp. 

213] Met Pro Gin Ser Pro Arg Ser Ala Pro Gly Leu Leu Leu Leu 
Gin Ala Leu Val Ser Leu Val Ser Leu Ala Leu Val Ala Pro Ala 
Arg Leu Gin Pro Ala Leu Trp Pro Phe Pro Arg Ser Val Gin 
Met Phe Pro Arg Leu Leu Tyr He Ser Ala Glu Asp Phe Ser lie 
I Asp His Ser Pro Asn Ser Thr Ala Gly Pro Ser Cys Ser Leu 
I Leu Gin Glu Ala Phe Arg Arg Tyr Tyr Asn Tyr Val Phe Gly 
I Phe Tyr Lys Arg His His Gly Pro Ala Arg Phe Arg Ala Glu 
I Pro Gin Leu Gin Lys Leu Leu Val Ser lie Thr Leu Glu Ser Glu 



Cys Glu Ser Phe Pro Ser Leu Ser Ser Asp Glu Thr Tyr Ser 
Leu Leu Val Gin Glu Pro Val Ala Val Leu Lys Ala Asn Ser Val 
Trp Gly Ala Leu Arg Gly Leu Glu Thr Phe Ser Gin Leu Val 
Tyr Gin Asp Ser Phe Gly Thr Phe Thr lie Asn Glu Ser Ser lie 
Ala Asp Ser Pro Arg Phe Pro His Arg Gly lie Leu lie Asp Thr 
Ser Arg His Phe Leu Pro Val Lys Thr lie Leu Lys Thr Leu Asp 
Ala Met Ala Phe Asn Lys Phe Asn Val Leu His Trp His lie Val 
Asp Asp Gin Ser Phe Pro Tyr Gin Ser Thr Thr Phe Pro Glu 
Leu Ser Asn Lys Gly Ser Tyr Ser Leu Ser His Val Tyr Thr Pro 
Asn Asp Val Arg Met Val Leu Glu Tyr Ala Arg Leu Arg Gly 
lie Arg Val lie Pro Glu Phe Asp Thr Pro Gly His Thr Gin Ser 
Trp Gly Lys Gly Gin Lys Asn Leu Leu Thr Pro Cys Tyr Asn 
Gin Lys Thr Lys Thr Gin Val Phe Gly Pro Val Asp Pro Thr Val 
Asn Thr Thr Tyr Ala Phe Phe Asn Thr Phe Phe Lys Glu lie 
Ser Ser Val Phe Pro Asp Gin Phe lie His Leu Gly Gly Asp Glu 
Val Glu Phe Gin Cys Trp Ala Ser Asn Pro Asn lie Gin Gly 
Phe Met Lys Arg Lys Gly Phe Gly Ser Asp Phe Arg Arg Leu 
Glu Ser Phe Tyr He Lys Lys lie Leu Glu lie lie Ser Ser Leu Lys 
Lys Asn Ser He Val Trp Gin Glu Val Phe Asp Asp Lys Val Glu 
Leu Gin Pro Gly Thr Val Val Glu Val Trp Lys Ser Glu His Tyr 
Ser Tyr Glu Leu Lys Gin Val Thr Gly Ser Gly Phe Pro Ala lie 
Leu Ser Ala Pro Trp Tyr Leu Asp Leu lie Ser Tyr Gly Gin Asp 
Trp Lys Asn Tyr Tyr Lys Val Glu Pro Leu Asn Phe Glu Gly 



Ser Glu Lys Gin Lys Gin Leu Val lie Gly Gly Glu Ala Cys Leu 
Trp Gly Glu Phe Val Asp Ala Thr Asn Leu Thr Pro Arg Leu 
Trp Pro Arg Ala Ser Ala Val Gly Glu Arg Leu Trp Ser Pro Lys 
Thr Val Thr Asp Leu Glu Asn Ala Tyr Lys Arg Leu Ala Val 
His Arg Cys Arg Met Val Ser Arg Gly lie Ala Ala Gin Pro Leu 
Tyr Thr Gly Tyr Cys Asn Tyr Glu Asn Lys lie 
214] <210> 9 <211> 1746 <212> DNA <213> Homo sapiens 

215] ctgatccgggccgggcgggaagtcgggtcccgaggctccggctcggca- 
gaccgggcggaaagcagccgagcggccatggagctgtgcgggctggggct- 
gccccggccgcccatgctgctggcgctgctgttggcgacactgctggcggc- 
gatgttggcgctgctgactcaggtggcgctggtggtgcaggtggcggag- 
gcggctcgggccccgagcgtctcggccaagccggggccggcgctgtggcc- 

cctgccgctcttggtgaagatgaccccgaacctgctgcatctcgccccgga- 
gaacttctacatcagccacagccccaattccacggcgggcccctcctgcaccct- 
gctggaggaagcgtttcgacgatatcatggctatatttttggtttctacaagtg- 

gcatcatgaacctgctgaattccaggctaaaac- 
ccaggttcagcaacttcttgtctcaatcacccttcagtcagagtgtgatgctttcc- 

ccaacatatcttcagatgagtcttatactttacttgtgaaagaaccagtggctgtc- 

cttaaggccaacagagtttggggagcattacgaggtttagagacctt- 

tagccagttagtttatcaagattcttatggaactttcaccatcaatgaatccac- 

cattattgattctccaaggttttctcacagaggaattttgattgatacatccaga- 

cattatctgccagttaagattattcttaaaactctggatgccatggcttt- 
taataagtttaatgttcttcactggcacatagttgatgaccagtctttcccatatca 



gagcatcacttttcctgagttaagcaataaaggaagctattctttgtctcatgtt- 

tatacaccaaatgatgtccgtatggtgattgaatatgccagattacgag- 

gaattcgagtcctgccagaatttgatacccctgggcatacac- 

tatcttggggaaaaggtcagaaagacctcctgactccatgttacagtaga- 

caaaacaagttggactcttttggacctataaaccctactctgaatacaacat- 

acagcttccttactacatttttcaaagaaattagtgaggtgtttccagat- 

caattcattcatttgggaggagatgaagtggaatttaaatgttgggaat- 

caaatccaaaaattcaagatttcatgaggcaaaaaggctttggcacagattt- 

taagaaactagaatctttctacattcaaaaggttttggatattattgcaac- 

cataaacaagggatccattgtctggcaggaggtttttgatgataaag- 

caaagcttgcgccgggcacaatagttgaagtatggaaagacagcgcatatc 

ctgaggaactcagtagagtcacagcatctggcttccctgtaatcctttctgctc 

cttggtacttagatttgattagctatggacaagattggaggaaatac- 



aaa- 



tataaagtggaacctcttgattttggcggtactcagaaacag 
caacttttcattggtggagaagcttgtctatggggagaatatgtggatgcaac- 

taacctcactccaagattatggcctcgggcaagtgctgttggtgagagactctg- 

gagttccaaagatgtcagagatatggatgacgcctatgacagactgacaag- 

gcaccgctgcaggatggtcgaacgtggaatagctgcacaacctctttatgctg- 

gatattgtaaccatgagaacatgtaa 
216] <210> 10 <211> 556 <212> PRT <213> Homo sapiens 

>17] Met Glu Leu Cys Gly Leu Gly Leu Pro Arg Pro Pro Met Leu 
Leu Ala Leu Leu Leu Ala Thr Leu Leu Ala Ala Met Leu Ala 
Leu Leu Thr Gin Val Ala Leu Val Val Gin Val Ala Glu Ala Ala 



Arg Ala Pro Ser Val Ser Ala Lys Pro Gly Pro Ala Leu Trp Pro 
Leu Pro Leu Leu Val Lys Met Thr Pro Asn Leu Leu His Leu 
Ala Pro Glu Asn Phe Tyr lie Ser His Ser Pro Asn Ser Thr Ala 
Gly Pro Ser Cys Thr Leu Leu Glu Glu Ala Phe Arg Arg Tyr 
His Gly Tyr He Phe Gly Phe Tyr Lys Trp His His Glu Pro Ala 
Glu Phe Gin Ala Lys Thr Gin Val Gin Gin Leu Leu Val Ser lie 
Thr Leu Gin Ser Glu Cys Asp Ala Phe Pro Asn lie Ser Ser 
Asp Glu Ser Tyr Thr Leu Leu Val Lys Glu Pro Val Ala Val Leu 
Lys Ala Asn Arg Val Trp Gly Ala Leu Arg Gly Leu Glu Thr 
Phe Ser Gin Leu Val Tyr Gin Asp Ser Tyr Gly Thr Phe Thr lie 
Asn Glu Ser Thr lie lie Asp Ser Pro Arg Phe Ser His Arg Gly 
lie Leu lie Asp Thr Ser Arg His Tyr Leu Pro Val Lys lie lie 
Leu Lys Thr Leu Asp Ala Met Ala Phe Asn Lys Phe Asn Val 
Leu His Trp His lie Val Asp Asp Gin Ser Phe Pro Tyr Gin Ser 
lie Thr Phe Pro Glu Leu Ser Asn Lys Gly Ser Tyr Ser Leu Ser 
His Val Tyr Thr Pro Asn Asp Val Arg Met Val lie Glu Tyr Ala 
Arg Leu Arg Gly lie Arg Val Leu Pro Glu Phe Asp Thr Pro 
Gly His Thr Leu Ser Trp Gly Lys Gly Gin Lys Asp Leu Leu 
Thr Pro Cys Tyr Ser Arg Gin Asn Lys Leu Asp Ser Phe Gly 
Pro lie Asn Pro Thr Leu Asn Thr Thr Tyr Ser Phe Leu Thr 
Thr Phe Phe Lys Glu lie Ser Glu Val Phe Pro Asp Gin Phe lie 
His Leu Gly Gly Asp Glu Val Glu Phe Lys Cys Trp Glu Ser 
Asn Pro Lys lie Gin Asp Phe Met Arg Gin Lys Gly Phe Gly 



rnnv nrovided bv USPTO from the IFW Imaqe Database on 12/08/2004 



Thr Asp Phe Lys Lys Leu Glu Ser Phe Tyr lie Gin Lys Val Leu 
Asp He lie Ala Thr lie Asn Lys Gly Ser lie Val Trp Gin Glu 
Val Phe Asp Asp Lys Ala Lys Leu Ala Pro Gly Thr lie Val Glu 
Val Trp Lys Asp Ser Ala Tyr Pro Glu Glu Leu Ser Arg Val Thr 
Ala Ser Gly Phe Pro Val lie Leu Ser Ala Pro Trp Tyr Leu Asp 
Leu lie Ser Tyr Gly Gin Asp Trp Arg Lys Tyr Tyr Lys Val Glu 
Pro Leu Asp Phe Gly Gly Thr Gin Lys Gin Lys Gin Leu Phe 
lie Gly Gly Glu Ala Cys Leu Trp Gly Glu Tyr Val Asp Ala Thr 
Asn Leu Thr Pro Arg Leu Trp Pro Arg Ala Ser Ala Val Gly 
Glu Arg Leu Trp Ser Ser Lys Asp Val Arg Asp Met Asp Asp 
Ala Tyr Asp Arg Leu Thr Arg His Arg Cys Arg Met Val Glu 
Arg Gly lie Ala Ala Gin Pro Leu Tyr Ala Gly Tyr Cys Asn His 
Glu Asn Met 

8] <210> 11 <211> 676 <212> DNA <213> Murinae gen. 
sp. <221> miscfeature <222> (604)..(604) <223> n is 
a, c, g, or t 

9] ggagctggtgggccggagcggcggcgccgccatgtccgacagcga- 
gaagctcaacctggactccatcatcgggcgcctgctggaagtgcagggct- 
cacggcctgggaagaacgtgcagctgacagagaacgagatccgtggtctgt- 
gcctcaaatcccgggagattttcctgagccagcccattcttctggagcttgag- 
gcgcccctcaagatctgtggtgacatccatggccagtactatgaccttctacg- 

gctgtttgagtatggtggcttccctccagagagcaactac- 
ctcttcttgggggattatgtagatcggggcaagcagtctttggagaccatctgc- 



ctgttgctggcctataagatcagatacccggagaatttctttc- 

tacttcgtgggaaccatgagtgtgccagcatcaaccgcatttatggcttctat- 

gatgaatgcaagagaagatacaacatcaaactgtggaagacgttcactgact- 

gcttcaactgcctgcccattgcagccattgtggatgagaagatcttctgctgc- 

cacgggggcctgtctccagacttgcaatccatggagcagattaggcgtattat- 

gcgngccacagacgtgcctgaccagggcctactgtgtgatctcctgtggtct- 

g accctg acaag aaatag cctcca 
220] <210> 12 <211> 1369 <212> DNA <213> Murinae gen. 

sp. 

221] ggaggcaggagagggcccggagctggtgggccggagcggcggcgccgc- 
catgtccgacagcgagaagctcaacctggactccatcatcgggcgcctgctg- 
gaagtgcagggctcacggcctgggaagaacgtgcagctgacagagaacga- 
gatccgtggtctgtgcctcaaatcccgggagattttcctgagccagcc- 
cattcttctggagcttgaggcgcccctcaagatctgtggtgacatccatg- 
gccagtactatgaccttctacggctgtttgagtatggtggcttccctccaga- 
gagcaactacctcttcttgggggattatgtagatcggggcaagcagtctttgga- 
gaccatctgcctgttgctggcctataagatcagatacccggagaatttctttc- 
tacttcgtgggaaccatgagtgtgccagcatcaaccgcatttatggcttctat- 
I gatgaatgcaagagaagatacaacatcaaactgtggaagacgttcactgact- 
I gcttcaactgcctgcccattgcagccattgtggatgagaagatcttctgctgc- 
I cacgggggcctgtctccagacttgcaatccatggagcagattaggcgtattat- 
I gcggcccacagacgtgcctgaccagggcctactgtgtgatctcctgtggtct- 
I gaccctgacaaggatgttcaaggctggggcgagaatgaccgtggtgtctcctt- 



tacctttggggctgaggtggtagccaagttcctgcacaagcatgatttggacct- 

catctgcagagcacatcaggttgtagaagatggctatgagttctttgccaaga- 

gacagttggtgacactcttctcagctcccaactactgtggagagtttgacaat- 

gctggtgccatgatgagtgtggatgagaccctcatgtgttccttccagatcct- 

caagcccgctgataagaataagggcaagtatgggcagttcagcggcctgaac- 

cccggaggccggcccatcactccaccccgcaattctgccaaagccaa- 

gaaatagcctccatgtgctgcccttctgccccagatcgtttgtacagaaatcat- 

gctgccatgggtcacactggcctctcaggcccacccgtcacggggaaca- 

cacagcgttaagtgtctttcctttattttttaaagaatcaatagcagcatc- 

taatctcccagggctccctcccaccagcacctgtggtggctgcaagtggaatc- 

ctggggccaaggctgcagctcagggcaatggcagacca- 
gattgtgggtctccagccttgcatggctggcagccagatcctggggcaacc- 

catctggtctcttgaataaaggtcaaagctggattctc 
222] <210> 13 <211> 330 <212> PRT <213> Murinae gen. 

sp. 

|223] Met Ser Asp Ser Glu Lys Leu Asn Leu Asp Ser lie lie Gly Arg 
Leu Leu Glu Val Gin Gly Ser Arg Pro Gly Lys Asn Val Gin 
Leu Thr Glu Asn Glu lie Arg Gly Leu Cys Leu Lys Ser Arg 
Glu lie Phe Leu Ser Gin Pro lie Leu Leu Glu Leu Glu Ala Pro 
I Leu Lys lie Cys Gly Asp lie His Gly Gin Tyr Tyr Asp Leu Leu 
I Arg Leu Phe Glu Tyr Gly Gly Phe Pro Pro Glu Ser Asn Tyr 
I Leu Phe Leu Gly Asp Tyr Val Asp Arg Gly Lys Gin Ser Leu 
I Glu Thr lie Cys Leu Leu Leu Ala Tyr Lys lie Arg Tyr Pro Glu 



Asn Phe Phe Leu Leu Arg Gly Asn His Glu Cys Ala Ser lie 
Asn Arg lie Tyr Gly Phe Tyr Asp Glu Cys Lys Arg Arg Tyr 
Asn He Lys Leu Trp Lys Thr Phe Thr Asp Cys Phe Asn Cys 
Leu Pro lie Ala Ala lie Val Asp Glu Lys lie Phe Cys Cys His 
Gly Gly Leu Ser Pro Asp Leu Gin Ser Met Glu Gin lie Arg 
Arg lie Met Arg Pro Thr Asp Val Pro Asp Gin Gly Leu Leu 
Cys Asp Leu Leu Trp Ser Asp Pro Asp Lys Asp Val Gin Gly 
Trp Gly Glu Asn Asp Arg Gly Val Ser Phe Thr Phe Gly Ala 
Glu Val Val Ala Lys Phe Leu His Lys His Asp Leu Asp Leu lie 
Cys Arg Ala His Gin Val Val Glu Asp Gly Tyr Glu Phe Phe 
Ala Lys Arg Gin Leu Val Thr Leu Phe Ser Ala Pro Asn Tyr 
Cys Gly Glu Phe Asp Asn Ala Gly Ala Met Met Ser Val Asp 
Glu Thr Leu Met Cys Ser Phe Gin lie Leu Lys Pro Ala Asp 
Lys Asn Lys Gly Lys Tyr Gly Gin Phe Ser Gly Leu Asn Pro 
Gly Gly Arg Pro lie Thr Pro Pro Arg Asn Ser Ala Lys Ala Lys 
Lys 

224] <210> 14 <211> 993 <212> DNA <213> Homo sapiens 

^25] atgtccgacagcgagaagctcaacctggactcgatcatcgggcgcctgctg- 
gaagtgcagggctcgcggcctggcaagaatgtacagctgacagagaacga- 
gatccgcggtctgtgcctgaaatcccgggagatttttctgagccagcc- 
cattcttctggagctggaggcacccctcaagatctgcggtgacatacacg- 
I gccagtactacgaccttctgcgactatttgagtatggcggtttccctcccga- 
I gagcaactacctctttctgggggactatgtggacaggggcaagcagtccttg- 



gagaccatctgcctgctgctggcctataagatcaagtaccccgagaacttcttc- 

ctgctccgtgggaaccacgagtgtgccagcatcaaccgcatctatggtttctac- 

gatgagtgcaagagacgctacaacatcaaactgtggaaaaccttcactgact- 

gcttcaactgcctgcccatcgcggccatagtggacgaaaagatcttctgctgc- 

cacggaggcctgtccccggacctgcagtctatggagcagattcggcggat- 

catgcggcccacagatgtgcctgaccagggcctgctgtgtgacctgctgtg- 

gtctgaccctgacaaggacgtgcagggctggggcgagaacgaccgtg- 

gcgtctcttttacctttggagccgaggtggtggccaagttcctccacaagcac- 

gacttggacctcatctgccgagcacaccaggtggtagaagacggctac- 

gagttctttgccaagcggcagctggtgacacttttctcagctcccaactactgtg- 

gcgagtttgacaatgctggcgccatgatgagtgtggacgagaccctcatgt- 

gctctttccagatcctcaagcccgccgacaagaacaaggggaag- 
tacgggcagttcagtggcctgaaccctggaggccgacccatcaccccaccc- 

c g caattccg ccaaag ccaag aaat ag 
226] <210> 15 <211> 330 <212> PRT <213> Homo sapiens 

227] Met Ser Asp Ser Clu Lys Leu Asn Leu Asp Ser lie lie Gly Arg 
Leu Leu Glu Val Gin Gly Ser Arg Pro Gly Lys Asn Val Gin 
Leu Thr Glu Asn Glu lie Arg Gly Leu Cys Leu Lys Ser Arg 
I Glu lie Phe Leu Ser Gin Pro lie Leu Leu Glu Leu Glu Ala Pro 
I Leu Lys lie Cys Gly Asp lie His Gly Gin Tyr Tyr Asp Leu Leu 
I Arg Leu Phe Glu Tyr Gly Gly Phe Pro Pro Glu Ser Asn Tyr 
I Leu Phe Leu Gly Asp Tyr Val Asp Arg Gly Lys Gin Ser Leu 
I Glu Thr lie Cys Leu Leu Leu Ala Tyr Lys lie Lys Tyr Pro Glu 



Asn Phe Phe Leu Leu Arg Gly Asn His Glu Cys Ala Ser lie 
Asn Arg lie Tyr Gly Phe Tyr Asp Glu Cys Lys Arg Arg Tyr 
Asn lie Lys Leu Trp Lys Thr Phe Thr Asp Cys Phe Asn Cys 
Leu Pro lie Ala Ala lie Val Asp Glu Lys lie Phe Cys Cys His 
Gly Gly Leu Ser Pro Asp Leu Gin Ser Met Glu Gin He Arg 
Arg lie Met Arg Pro Thr Asp Val Pro Asp Gin Gly Leu Leu 
Cys Asp Leu Leu Trp Ser Asp Pro Asp Lys Asp Val Gin Gly 
Trp Gly Glu Asn Asp Arg Gly Val Ser Phe Thr Phe Gly Ala 
Glu Val Val Ala Lys Phe Leu His Lys His Asp Leu Asp Leu He 
Cys Arg Ala His Gin Val Val Glu Asp Gly Tyr Glu Phe Phe 
Ala Lys Arg Gin Leu Val Thr Leu Phe Ser Ala Pro Asn Tyr 
Cys Gly Glu Phe Asp Asn Ala Gly Ala Met Met Ser Val Asp 
Glu Thr Leu Met Cys Ser Phe Gin lie Leu Lys Pro Ala Asp 
Lys Asn Lys Gly Lys Tyr Gly Gin Phe Ser Gly Leu Asn Pro 
Gly Gly Arg Pro lie Thr Pro Pro Arg Asn Ser Ala Lys Ala Lys 
Lys 

228] <210> 16 <211> 702 <212> DNA <213> Murinae gen. 
sp. 

p9] ggcatgacaggcagtgagcaggtgatgagccaggttgtggatctctttagt- 

I gagggaataggctgctggagatatggctgtggtctacaaggag- 

I gctggggaactagcaaggagatgctctctcagctatcacagcct- 

[ tacagcaaagccactatctctttggattttgaaattttctctgccatgcctatgac- 

I tattttaaaattgggcaaagtatatccatttcagaggggctttttctgtactga- 



caacagcgtgaagtacccgtaccatgacagtaccatcccgtcccgtatactcgc- 

catactggggcttggcttacccattttctctatgagtatggagaatctctgtct- 

gtttactttaatgtcttgcattcgaattcctttgtcggcaatccctacatagccac- 

catttacaaagccgtcggagccttttgttcggagtctcagctagtcagtc- 

cttgactgacatcgctaagtatactataggcagtttgcggccgcacttcttggc- 

tatctgtaacccagactggtcaaaaatcaactgcagtgatggctatattgag- 

g actacat at g tcaag g g aatg aag ag aaag tcaag - 
gagggcaggttgtctttctactcgggacactcttcattctctatgtactgcatgct- 

gtttgtcgcactttatcttcaagccaggatgaagggagactg 

230] <210> 17 <211> 1432 <212> DNA <213> Murinae gen. 

sp. 

231] catccttagagctcgcccggcctgttggagagggcacagggcagcg- 

gagggcgattggccgcgacgagccagcactgagagagcaggcgcctgag- 
gcgacagatcggcggccactcggtggcagggcggcccaatccaaactgcc- 
ctggtccctgctcccgtcagtctaagaggctcgcagtcgcttggggcggccgc- 
I catcccgagggcggggctctgggaattgggtatctggaccgccgcggtct- 
I gttcctcccgccactcgcaccaggtggtgacaccatccagccggtgaccat- 
I gttcgacaagacgcggctgccgtacgtggccctcgatgtgatttgcgt- 
I gttgctggctggattgccttttgcaattcttacttcaaggcatacccccttccagc- 
I gaggaatattctgtaatgatgactccatcaagtacccttacaaggaagacac- 
I cataccttatgccttattaggtggaatagtcattccattctgtattatcgttatgag- 
I tattggagaatctctgtctgtttactttaatgtcttgcattcgaattcctttgtcg- 
I gcaatccctacatagccaccatttacaaagccgtcggagcctttttgttcg- 



gagtctcagctagtcagtccttgactgacatcgctaagtatactatag- 
gcagtttgcggccgcacttcttggctatctgtaacccagactggtcaaaaat- 
caactgcagtgatggctatattgaggactacatatgtcaagggaatgaaga- 
gaaagtcaaggagggcaggttgtctttctactcgggacactcttcattctctatg 



a- 



tactgcatgctgtttgtcgcactttatcttcaagccaggatgaaggg 
gactgggcaagactcttacgacccatgctccagtttgggctcattgctttttc- 
catatatgtgggcctttctcgagtgtctgactacaaacaccactggagtgacgt 
cacagttggactcattcagggagctgctatggctatactggttgctttgtatg- 
tatccgatttcttcaaggacacacattcttacaaagagagaaaggaagag- 



aac- 



gatccacacacgactctccatgaaaccgccagttcacgg 
tactgggcgctggcccgcttcaaaggcaacagctggaggctaaag- 
gcagggggatgcgtattacttcctgctgtacagaccattctataaaggactgct- 
gctatctatacctcctggatgcccattttatgtgtgtacagttacttctaacacaat- 
gagtaacagttcaattaaagaaaatgaagcctgtcactaaaacactgtcccac- 
ctgtacatttttattgaaagacgctatgtacaaatgtgtatgttacatgccttctca- 

gaatgatgttgacttaaatataataaaaagcttgtgaacca 
!32] <210> 18 <211> 378 <212> PRT <213> Murinae gen. 
sp. 

!33] Glu Ser Arg Arg Leu Arg Arg Gin lie Gly Gly His Ser Val Ala 
Gly Arg Pro Asn Pro Asn Cys Pro Gly Pro Cys Ser Arg Gin 
Ser Lys Arg Leu Ala Val Ala Trp Gly Gly Arg His Pro Glu Gly 
Gly Ala Leu Gly lie Gly Tyr Leu Asp Arg Arg Gly Leu Phe 
Leu Pro Pro Leu Ala Pro Gly Gly Asp Thr lie Gin Pro Val Thr 



Met Phe Asp Lys Thr Arg Leu Pro Tyr Val Ala Leu Asp Val 
He Cys Val Leu Leu Ala Gly Leu Pro Phe Ala lie Leu Thr Ser 
Arg His Thr Pro Phe Gin Arg Gly lie Phe Cys Asn Asp Asp 
Ser lie Lys Tyr Pro Tyr Lys Glu Asp Thr lie Pro Tyr Ala Leu 
Leu Gly Gly lie Val lie Pro Phe Cys lie lie Val Met Ser lie Gly 
Glu Ser Leu Ser Val Tyr Phe Asn Val Leu His Ser Asn Ser 
Phe Val Gly Asn Pro Tyr lie Ala Thr lie Tyr Lys Ala Val Gly 
Ala Phe Leu Phe Gly Val Ser Ala Ser Gin Ser Leu Thr Asp He 
Ala Lys Tyr Thr He Gly Ser Leu Arg Pro His Phe Leu Ala lie 
Cys Asn Pro Asp Trp Ser Lys He Asn Cys Ser Asp Gly Tyr He 
Glu Asp Tyr lie Cys Gin Gly Asn Glu Glu Lys Val Lys Glu Gly 
Arg Leu Ser Phe Tyr Ser Gly His Ser Ser Phe Ser Met Tyr 
Cys Met Leu Phe Val Ala Leu Tyr Leu Gin Ala Arg Met Lys 
Gly Asp Trp Ala Arg Leu Leu Arg Pro Met Leu Gin Phe Gly 
Leu lie Ala Phe Ser lie Tyr Val Gly Leu Ser Arg Val Ser Asp 
Tyr Lys His His Trp Ser Asp Val Thr Val Gly Leu lie Gin Gly 
Ala Ala Met Ala lie Leu Val Ala Leu Tyr Val Ser Asp Phe Phe 
Lys Asp Thr His Ser Tyr Lys Glu Arg Lys Glu Glu Asp Pro 
His Thr Thr Leu His Glu Thr Ala Ser Ser Arg Asn Tyr Trp 
Ala Leu Ala Arg Phe Lys Gly Asn Ser Trp Arg Leu Lys Ala 
Gly Gly Cys Val Leu Leu Pro Ala Val Gin Thr lie Leu 
34] <210> 19 <211> 1626 <212> DNA <213> Homo sapi- 
ens 



tcagcgggaggggctggaccccgcgttcctcctccctgccggtccccatcct- 

taaagcgagagtctggacgccccgcctgtgggagagagcgccgggatccg- 

gacggggagcaaccggggcaggccgtgccggctgaggaggtcctgaggc- 

tacagagctgccgcggctggcacacgagcgcctcggcactaaccgagt- 

gttcgcgggggctgtgaggggagggccccgggcgccattgctggcg- 

gtgggagcgccgcccggtctcagcccgccctcggctgctctcctcctccg- 

gctgggaggggccgtagctcggggccgtcgccagccccggcccgggctc- 

gagaatcaagggcctcggccgccgtcccgcagctcagtccatcgcccttgc- 

cgggcagcccgggcagagaccatgtttgacaagacgcggctgccgtacgtg- 

gccctcgatgtgctctgcgtgttgctggcttccatgcctatggctgttc- 

taaaattgggccaaatatatccatttcagagaggctttttctgtaaaga- 

caacagcatcaactatccgtaccatgacagtaccgtcacatccactgtcctcatc- 

ctagtgggggttggcttgcccatttcctctattattcttggagaaaccctgtct- 

gtttactgtaaccttttgcactcaaattcctttatcaggaataactacatagccac- 

tatttacaaagccattggaacctttttatttggtgcagctgctagtcagtccct- 

gactgacattgccaagtattcaataggcagactgcggcctcacttcttggat- 

gtttgtgatccagattggtcaaaaatcaactgcagcgatggttacattgaatac- 

tacatatgtcgagggaatgcagaaagagttaaggaaggcaggttgtccttc- 

tattcaggccactcttcgttttccatgtactgcatgctgtttgtggcactt- 

tatcttcaagccaggatgaagggagactgggcaagactcttacgccccacact 

gcaatttggtcttgttgccgtatccatttatgtgggcctttctcgagtttctgat- 

tataaacaccactggagcgatgtgttgactggactcattcagggagctctg- 

gttgcaatattagttgctgtatatgtatcggatttcttcaaagaaagaacttcttt- 



taaag aaagaaaagag g ag g actctcatacaactctg catg aaacaccaa- 
caactgggaatcactatccgagcaatcaccagccttgaaaggcagcagggt- 
gcccaggtg aag ctg g cc tg ttttctaaag g aaaatg attg ccacaag g caa- 
gaggatgcatctttcttcctggtgtacaagcctttaaagacttctgctgctgctat- 
g cctcttg gatg cacactttg tg tgtacatagttacctttaactcagtg g ttatc- 
taatagctctaaactcattaaaaaaactccaagccttccaccaaaacagtgccc- 
cacctgtatacatttttattaaaaaaatgtaatgcttatgtataaacatgtatg- 
taatatgctttctatg aatgatg tttgatttaaatataatacatattaaaatg - 
tatgggagaaccaaa 
36] <210> 20 <211> 378 <212> PRT <213> Homo sapiens 

37] Gly Gly Pro Glu Ala Thr Glu Leu Pro Arg Leu Ala His Glu 
Arg Leu Gly Thr Asn Arg Val Phe Ala Gly Ala Val Arg Gly 
Gly Pro Arg Ala Pro Leu Leu Ala Val Gly Ala Pro Pro Gly Leu 
Ser Pro Pro Ser Ala Ala Leu Leu Leu Arg Leu Gly Gly Ala Val 
Ala Arg Gly Arg Arg Gin Pro Arg Pro Gly Leu Glu Asn Gin 
Gly Pro Arg Pro Pro Ser Arg Ser Ser Val His Arg Pro Cys Arg 
Ala Ala Arg Ala Glu Thr Met Phe Asp Lys Thr Arg Leu Pro 
Tyr Val Ala Leu Asp Val Leu Cys Val Leu Leu Ala Ser Met 
Pro Met Ala Val Leu Lys Leu Gly Gin lie Tyr Pro Phe Gin Arg 
Gly Phe Phe Cys Lys Asp Asn Ser He Asn Tyr Pro Tyr His 
Asp Ser Thr Val Thr Ser Thr Val Leu lie Leu Val Gly Val Gly 
Leu Pro He Ser Ser lie lie Leu Gly Glu Thr Leu Ser Val Tyr 
Cys Asn Leu Leu His Ser Asn Ser Phe lie Arg Asn Asn Tyr 
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lie Ala Thr lie Tyr Lys Ala lie Gly Thr Phe Leu Phe Gly Ala 
Ala Ala Ser Gin Ser Leu Thr Asp lie Ala Lys Tyr Ser He Gly 
Arg Leu Arg Pro His Phe Leu Asp Val Cys Asp Pro Asp Trp 
Ser Lys lie Asn Cys Ser Asp Gly Tyr He Glu Tyr Tyr He Cys 
Arg Gly Asn Ala Glu Arg Val Lys Glu Gly Arg Leu Ser Phe 
Tyr Ser Gly His Ser Ser Phe Ser Met Tyr Cys Met Leu Phe 
Val Ala Leu Tyr Leu Gin Ala Arg Met Lys Gly Asp Trp Ala 
Arg Leu Leu Arg Pro Thr Leu Gin Phe Gly Leu Val Ala Val 
Ser lie Tyr Val Gly Leu Ser Arg Val Ser Asp Tyr Lys His His 
Trp Ser Asp Val Leu Thr Gly Leu He Gin Gly Ala Leu Val Ala 

i 

! 

He Leu Val Ala Val Tyr Val Ser Asp Phe Phe Lys Glu Arg Thr 
Ser Phe Lys Glu Arg Lys Glu Glu Asp Ser His Thr Thr Leu 
His Glu Thr Pro Thr Thr Gly Asn His Tyr Pro Ser Asn His 
Gin Pro 

238] <210> 21 <211> 816 <212> DNA <213> Homo sapiens 

t 

i 3Q ] atttattcccttttgctagctggattgccttttgcaattcttacttcaaggcataccc- 
i 
ccttccaacgaggagtattctgtaatgatgagtccatcaagtacccttacaaa- 
g aag acaccataccttatg eg ttattag g tg g aataatcattccatt cag tat- 
tatcg ttattattcttg g ag aaaccctg tctg tttactg taaccttttg cact- 
caaattcctttatcaggaataactacatagccactatttacaaagccattggaac- 
ctttttatttggtgcagctgctagtcagtccctgactgacattgccaag- 
tattcaataggcagactgcggcctcacttcttggatgtttgtgatccagattggt- 
caaaaatcaactgcagcgatggttacattgaatactacatatgtcgagggaat- 
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gcagaaagagttaaggaaggcaggttgtccttctattcaggc- 
cactcttcgttttccatgtactgcatgctgtttgtggcactt- 
tatcttcaagccaggatgaagggagactgggcaagactcttacgccccacact- 
gcaatttggtcttgttgccgtatccatttatgtgggcctttctcgagtttctgat- 
tat aaacaccactg g ag eg atg tg ttg actg g actcattcag g g ag ctctg - 
gttgcaatattagttgctgtatatgtatcggatttcttcaaagaaagaacttcttt- 
taaagaaagaaaagaggaggactctcatacaactctgcatgaaacaccaa- 
caactgggaatcactatccgagcaatcaccagccttga 
240] <210> 22 <211> 271 <212> PRT <213> Homo sapiens 

p 41 ] He Tyr Ser Leu Leu Leu Ala Gly Leu Pro Phe Ala lie Leu Thr 
Ser Arg His Thr Pro Phe Gin Arg Gly Val Phe Cys Asn Asp 
Glu Ser lie Lys Tyr Pro Tyr Lys Glu Asp Thr lie Pro Tyr Ala 
Leu Leu Gly Gly lie He He Pro Phe Ser He lie Val He lie Leu 
Gly Glu Thr Leu Ser Val Tyr Cys Asn Leu Leu His Ser Asn 
Ser Phe lie Arg Asn Asn Tyr He Ala Thr lie Tyr Lys Ala He 
Gly Thr Phe Leu Phe Gly Ala Ala Ala Ser Gin Ser Leu Thr 
Asp lie Ala Lys Tyr Ser He Gly Arg Leu Arg Pro His Phe Leu 

iAsp Val Cys Asp Pro Asp Trp Ser Lys He Asn Cys Ser Asp 
Gly Tyr lie Glu Tyr Tyr He Cys Arg Gly Asn Ala Glu Arg Val 
Lys Glu Gly Arg Leu Ser Phe Tyr Ser Gly His Ser Ser Phe Ser 
Met Tyr Cys Met Leu Phe Val Ala Leu Tyr Leu Gin Ala Arg 
Met Lys Gly Asp Trp Ala Arg Leu Leu Arg Pro Thr Leu Gin 
Phe Gly Leu Val Ala Val Ser He Tyr Val Gly Leu Ser Arg Val 
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Ser Asp Tyr Lys His His Trp Ser Asp Val Leu Thr Gly Leu lie 
Gin Gly Ala Leu Val Ala lie Leu Val Ala Val Tyr Val Ser Asp 
Phe Phe Lys Glu Arg Thr Ser Phe Lys Glu Arg Lys Glu Glu 
Asp Ser His Thr Thr Leu His Glu Thr Pro Thr Thr Gly Asn 
His Tyr Pro Ser Asn His Gin Pro 
242 ] <210> 23 <211> 840 <212> DNA <213> Murinae gen. 
sp. <221> miscfeature <222> (474)..(474) <223> n is 
a, c, g, ort 

243] ccgaagtaagtttgccagttttctgtcttatactgaggttcgccgggtcatggt- 

i 

gccagcctgactgagaagaggacgctcccgggaaacgaatgaggaaccac- 
ctcctcctgctgttcaagtacaggggcctggtgcgcaaagggaagaaaag- 
caaaag acg aaaatg g ctaaatttaag atccg tec ag ccactg cc tctg act- 
gcagtgacatcctgcgactgatcaaggaactggctaaatatgaatacatggaa- 
gatcaagtcattttaactgagaaagatctccaagaggatggctttggagaa- 
caccccttctaccactgcctggttgcagaagtgcctaaagagcactggacccct- 
gaag g acatag cattgttg g g ttcgccatg tactattttacctatg acccatg - 
g attg g caag ttg ctg tatcttg aag acttcttcg tg atg ag t g attacag ag - 
I gctntggtataggatcagaaattttgaagaatctaagccaggttgccatgaagt- 

I g teg ctg cag cag tatg cacttcttg g tag cag aat g g aatg aaccatctat- 

I caacttctacaaaagaagaggtgcttcggatctgtccagtgaa- 

I g ag g g atg g g ag g ctcttcaag attg ac aag ag tacttg ctaaaaatg - 

I g cag cag ag g ag tg ag g eg tg ccg g tg tag aacatg acaacctccattg t- 

I gctttagaataattctcagcttcccttgctttctatcttgtggtgtaggt- 
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gaaataatagagcgagccaccattccaaagctttattaccagtgacgtgttg- 

c at g tt t g aaatcg g t ctg g t 
244 ] <210> 24 <211> 1052 <212> DNA <213> Murinae gen. 

sp. 

245] gctgcgcagtttccccgaagtaagtttgccagttttctgtcttatactgag- 
gttcgccgggtcatggtgccagcctgactgagaagaggacgctcc- 
cgggaaacgaatgaggaaccacctcctcctgctgttcaagtacaggggcctg- 
g tg c g caaag g g aag aaaag caaaag acg aaaatg g ctaaatttaag at c- 
cgtccagccactgcctctgactgcagtgacatcctgcgactgatcaag- 
gaactggctaaatatgaatacatggaagatcaagtcattttaactgagaaa- 
gatctccaagaggatggctttggagaacaccccttctaccactgcctggttgca- 
gaagtgcctaaagagcactggacccctgaaggacatag- 
cattgttgggttcgccatgtactattttacctatgacccatggattg- 
gcaagttgctgtatcttgaagacttcttcgtgatgagtgattacagaggctttg- 
gtataggatcagaaattttgaagaatctaagccaggttgccatgaagtgtcgct- 
gcagcagtatgcacttcttggtagcagaatggaatgaaccatctatcaacttc- 
tacaaaagaagaggtgcttcggatctgtccagtgaagagggatggag- 
gctcttcaagattgacaaagagtacttgctaaaaatggcagcagaggagt- 
gaggcgtgccggtgtagacaatgacaacctccattgtgcttta- 
gaataattctcagcttcccttgctttctatcttgtgtgtagtgaaataatagagc- 
gagcacccattccaaagctttattaccagtgacgttgttgcatgtttgaaattcg- 
gtctgtttaaagtggcagtcatgtatgtggtttggaggcagaattcttgaa- 
catcttttgatgaagaacaaggtggtatgatcttactatataagaaaaa- 



caaaacttcattcttgtgagtcatttaaatgtgtacaatgtacacactggtactta- 
gagtttctgttttgattcttttttttttaaataaactactctttgattt 
24 6] <210> 25 <211> 171 <212> PRT <213> Murinae gen. 
sp. 

247 1 Met Ala Lys Phe Lys lie Arg Pro Ala Thr Ala Ser Asp Cys Ser 
Asp lie Leu Arg Leu lie Lys Glu Leu Ala Lys Tyr Glu Tyr Met 
Glu Asp Gin Val He Leu Thr Glu Lys Asp Leu Gin Glu Asp 
I Gly Phe Gly Glu His Pro Phe Tyr His Cys Leu Val Ala Glu Val 
Pro Lys Glu His Trp Thr Pro Glu Gly His Ser lie Val Gly Phe 
Ala Met Tyr Tyr Phe Thr Tyr Asp Pro Trp lie Gly Lys Leu 
Leu Tyr Leu Glu Asp Phe Phe Val Met Ser Asp Tyr Arg Gly 
Phe Gly lie Gly Ser Glu lie Leu Lys Asn Leu Ser Gin Val Ala 
I Met Lys Cys Arg Cys Ser Ser Met His Phe Leu Val Ala Glu 
I Trp Asn Glu Pro Ser He Asn Phe Tyr Lys Arg Arg Gly Ala Ser 
I Asp Leu Ser Ser Glu Glu Gly Trp Arg Leu Phe Lys lie Asp 
I Lys Glu Tyr Leu Leu Lys Met Ala Ala Glu Glu 
f48] <210> 26 <211> 1111 <212> DNA <213> Homo sapi- 
I ens 

|49] gcgcagctcttagtcgcgggccgactggtgtttatccgtcactcgccgaggttc- 
I cttgggtcatggtgccagcctgactgagaagaggacgctcccgggagac- 
I gaatgaggaaccacctcctcctactgttcaagtacaggggcctggtccg- 

I caaag gg aag aaaag caaaag acg aaaatg g ctaaattcg tg atccg c- 
I ccagccactgccgccgactgcagtgacatactgcggctgatcaaggagctg- 



gctaaatatgaatacatggaagaacaagtaatcttaactgaaaaagatctgcta- 

gaagatggttttggagagcaccccttttaccactgcctggttgcagaagtgcc- 

gaaagagcactggactccggaaggtaacccctcgccctttccagaagccaga- 

gagaccaacattgttggttttgccatgtactattttacctatgacccgtggattg- 

gcaagttattgtatcttgaggacttcttcgtgatgagtgattatagaggtac- 

gattgagctttggcataggatcagaaattctgaagaatctaagccaggttg- 

caatgaggtgtcgctggcagcatgcacttcttgggcagaatggaatgaac- 

catccatcaacttctataaaagaagaggtgcttctgatctgtccagtgaa- 

gagggttggagactgttcaagatcgacaaggagtacttgctaaaaatg- 

g caacag ag g ag tg ag g ag tg ctg ctg tag atg acaacctccattctatttta- 
gaataaattcccaacttctcttgctttctatgctgtttgtagtgaaataatagaat- 
gagcacccattccaaagctttattaccagtggcgttgttgcatgtttgaaatgag- 
gtctgtttaaagtggcaatctcagatgcagtttggagagtcagatctttctc- 

cttgaatatctttcgataaacaacaaggtggtgtgatct- 

taatatatttgaaaaaaacttcattctcgtgagtcatttaaatgtgtacaatgtaca- 

cactggtacttagagtttctgtttgattcttttttaataaactactctttgatttaattc- 

taaaaaaaaaaaaaaaaaag aca 
pO] <210> 27 <211> 190 <212> PRT <213> Homo sapiens 

pi] Glu Pro Pro Pro Pro Thr Val Gin Val Gin Gly Pro Gly Pro Gin 
Arg Glu Glu Lys Gin Lys Thr Lys Met Ala Lys Phe Val lie Arg 
I Pro Ala Thr Ala Ala Asp Cys Ser Asp lie Leu Arg Leu lie Lys 
I Glu Leu Ala Lys Tyr Glu Tyr Met Glu Glu Gin Val He Leu Thr 
I Glu Lys Asp Leu Leu Glu Asp Gly Phe Gly Glu His Pro Phe 
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Tyr His Cys Leu Val Ala Glu Val Pro Lys Glu His Trp Thr Pro 
Glu Gly Asn Pro Ser Pro Phe Pro Glu Ala Arg Glu Thr Asn lie 
Val Gly Phe Ala Met Tyr Tyr Phe Thr Tyr Asp Pro Trp lie Gly 
Lys Leu Leu Tyr Leu Glu Asp Phe Phe Val Met Ser Asp Tyr 
Arg Gly Thr He Glu Leu Trp His Arg He Arg Asn Ser Glu Glu 
Ser Lys Pro Gly Cys Asn Glu Val Ser Leu Ala Ala Cys Thr Ser 
Trp Ala Glu Trp Asn Glu Pro Ser He Asn Phe Tyr Lys Arg 
Arg Gly Ala Ser Asp Leu Ser Ser Glu Glu Gly Trp Arg 
252] <210> 28 <211> 745 <212> DNA <213> Murinae gen. 
sp. 

p3] aatctatggagcagattcggcgaattatgagaccaactgatgtaccagat- 
caaggtcttctttgtgatctttggtggtctgaccccgatgaaagatgtcttag- 
gctggggtgaaaatgacagaggagtgtccttcacatttggtgcagaagtg- 
I gttgcaaaatttctccataagcatgattcggatcttatatgtagagcc- 
I catcaggtggttgaagatggctatgagtttttcgcaaagaggcagttagt- 
I cactctgttgttctgcgagcccaactactgtggcgagtttgacaatgcaggcgc- 
I catgatgagtgtggatgagaccctcatgtgttccttccagattttaaagcctgca- 
I gagaaaaagaagcccaacgccacgagacctgtcacaccaccacggggtat- 
I gatcacaaagcaagcaaagaaatagatgtcacttgacactgcctg- 
I gttgggacttgtaacatagcgttcataaccttcctttttaaactgtgatgtgctg- 
I gtcagcttgcccaggtagacctgtctgtcgggccctcctccatttgattact- 
I gctggcacttgctggttatagcagcaagccaagcacttcattctcaagagag- 
I catttggttctgaacctctgttccctttgtggacagctctgatgatggtgt- 



taagctgtacaccctggcaggttatcctgtctgaggagaaagtgta- 
caattgatctttttttagtttagtataagtcatg 
254] <210> 29 <211> 2127 <212> DNA <213> Murinae gen. 

sp. 

255] gctgctgcgggagggtcggcggcgggacggcgatggcggatatcga- 
caaactcaacatcgacagcatcatccaacggctgctggaagtgagagggtc- 
caagccaggcaagaatgtccagctccaggagaacgagatccgaggactct- 
gcctgaagtctcgggagatcttcctcagtcagcctatccttttagaacttgaag- 
caccactcaagatatgtggtgacatccacgggcagtactatgatttgctccgtct- 
gtttgaatacggtggctttcctccagagagcaactatttgtttctcggggactat- 
gtggacaggggcaagcagtccctggagacaatctgcctcttgctggccta- 
caaaatcaagtatccggagaacttctttcttctcagagggaaccacgagt- 
gcgccagcatcaataggatctacggattttatgatgagtgtaaaagaagata- 
caacattaagctgtggaaaacgttcacagactgttttaactgcttgcc- 
gatagcagccatcgtggacgagaagatattctgctgtcatggaggtttat- 
caccagatcttcaatctatggagcagattcggcgaattatgagaccaactgatg 
taccagatcaaggtcttctttgtgatcttttgtggtctgaccccgataaagat- 
gtcttaggctggggtgaaaatgacagaggagtgtccttcacatttggtgca- 
gaagtggttgcaaaatttctccataagcatgatttggatcttatatgtagagcc- 
catcaggtggttgaagatggctatgagttttttgcaaagaggcagttagt- 
cactctgttttctgcacccaactactgtggcgagtttgacaatgcaggcgccat- 
gatgagtgtggatgagaccctcatgtgttccttccagattttaaagcctgcaga- 
gaaaaagaagcccaacgccacgagacctgtcacaccaccacggggtatgat- 



cacaaagcaagcaaagaaatagatgtcacttgacactgcctggttgggacttg- 

taacatagcgttcataaccttcctttttaaactgtgatgtgctggtcagcttgc- 

ccaggtagacctgtctgtcgggccctcctccatttgattactgctg- 

gcacttgctggttatagcagcaagccaagcacttcattctcaagagag- 

cattttgttttgaacctctgttccctttgtggacagctctgatgatggtgttaagct- 

gtacaccctggcaggttatcctgtctgaggagaaagtgtacaattgatctttttt- 

taatttagtataagtcatgaataatgtaaatgcctgttttctttaggatataaaga- 

gagccttagagtgcgtgagtctctacatgtaattgtcataaatgcattctgttgat- 

acaaaccactgtgaacaattttttttccagtttgtttgaaagggactgctttccct- 

cattgtcttgtcatgtacaaactagtgtctgcagctgtggcagcaggagtgac- 

ctgcctgccgccagccctgcccagactatctgaagcacactccttcccactgca- 

catttaataatgattaaagccattcttttcaatgtctgtgattccttcctaaagc- 

caaagtttctgttggactgtatggcacgccctggggatgaggtg- 

gccagggcatcgaggctgcgtgcacaggccgcctccctccgtggggcctca- 

gaagcaggttattttaactagcaatagtggtatagtgctgagtaagctattaat- 

gatggaagttaatgacactttgtacagttcccatatagtctattcactgagt- 

gatctttttacagttggatcaggcctgaacccgtccattcagaaagcttcaaat- 

tatagaaacaacactgtcctatacgagtgaccgataatgctttctttggcta- 

cattctttattctgcggtgacattgaggcttataaatcaaaaggaactaacttgc- 

cgtccaccggtttatacagaactcacagtatctatgacttttttaaactacgacct- 

gttaaatgaatctgtttgcacagatgcccgtgtacaatgccatgtgctga- 

gaatggtttcagacttattaaatgcaagcttgtt 
S6] <210> 30 <211> 323 <212> PRT <213> Murinae gen. 
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sp. 

257 1 Met Ala Asp lie Asp Lys Leu Asn lie Asp Ser lie lie Gin Arg 
Leu Leu Glu Val Arg Gly Ser Lys Pro Gly Lys Asn Val Gin 
Leu Gin Glu Asn Glu lie Arg Gly Leu Cys Leu Lys Ser Arg 
Glu lie Phe Leu Ser Gin Pro lie Leu Leu Glu Leu Glu Ala Pro 
Leu Lys lie Cys Gly Asp lie His Gly Gin Tyr Tyr Asp Leu Leu 
Arg Leu Phe Glu Tyr Gly Gly Phe Pro Pro Glu Ser Asn Tyr 
Leu Phe Leu Gly Asp Tyr Val Asp Arg Gly Lys Gin Ser Leu 
Glu Thr He Cys Leu Leu Leu Ala Tyr Lys lie Lys Tyr Pro Glu 
Asn Phe Phe Leu Leu Arg Gly Asn His Glu Cys Ala Ser He 
Asn Arg He Tyr Gly Phe Tyr Asp Glu Cys Lys Arg Arg Tyr 
Asn He Lys Leu Trp Lys Thr Phe Thr Asp Cys Phe Asn Cys 
Leu Pro lie Ala Ala lie Val Asp Glu Lys He Phe Cys Cys His 
Gly Gly Leu Ser Pro Asp Leu Gin Ser Met Glu Gin lie Arg 
Arg lie Met Arg Pro Thr Asp Val Pro Asp Gin Gly Leu Leu 
I Cys Asp Leu Leu Trp Ser Asp Pro Asp Lys Asp Val Leu Gly 
I Trp Gly Glu Asn Asp Arg Gly Val Ser Phe Thr Phe Gly Ala 
I Glu Val Val Ala Lys Phe Leu His Lys His Asp Leu Asp Leu lie 
I Cys Arg Ala His Gin Val Val Glu Asp Gly Tyr Glu Phe Phe 
I Ala Lys Arg Gin Leu Val Thr Leu Phe Ser Ala Pro Asn Tyr 
I Cys Gly Glu Phe Asp Asn Ala Gly Ala Met Met Ser Val Asp 
I Glu Thr Leu Met Cys Ser Phe Gin He Leu Lys Pro Ala Glu Lys 
I Lys Lys Pro Asn Ala Thr Arg Pro Val Thr Pro Pro Arg Gly 
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Met lie Thr Lys Gin Ala Lys Lys 
258] <210> 31 <211> 993 <212> DNA <213> Homo sapiens 

atgt 

25Q ] ccgacagcgagaagctcaacctggactcgatcatcgggcgcctgctggaagt- 
gcagggctcgcggcctggcaagaatgtacagctgacagagaacgagatc- 
cgcggtctgtgcctgaaatcccgggagatttttctgagccagcccattcttctg- 
gagctggaggcacccctcaagatctgcggtgacatacacggccagtactac- 
gaccttctgcgactatttgagtatggcggtttccctcccgagagcaactac- 
ctctttctgggggactatgtggacaggggcaagcagtccttggagaccatct- 
gcctgctgctggcctataagatcaagtaccccgagaacttcttcctgctc- 
cgtgggaaccacgagtgtgccagcatcaaccgcatctatggtttctacgat- 
gagtgcaagagacgctacaacatcaaactgtggaaaaccttcactgact- 
I gcttcaactgcctgcccatcgcggccatagtggacgaaaagatcttctgctgc- 
I cacggaggcctgtccccggacctgcagtctatggagcagattcggcggat- 
I catgcggcccacagatgtgcctgaccagggcctgctgtgtgacctgctgtg- 
I gtctgaccctgacaaggacgtgcagggctggggcgagaacgaccgtg- 
I gcgtctcttttacctttggagccgaggtggtggccaagttcctccacaagcac- 
I gacttggacctcatctgccgagcacaccaggtggtagaagacggctac- 
I gagttctttgccaagcggcagctggtgacacttttctcagctcccaactactgtg- 
I gcgagtttgacaatgctggcgccatgatgagtgtggacgagaccctcatgt- 

I g ctctttccag atcctcaag cccg ccg acaag aacaag g g g aag - 

I tacgggcagttcagtggcctgaaccctggaggccgacccatcaccccaccc- 

I cgcaattccgccaaagccaagaaatag 



260] <210> 32 <211> 330 <212> PRT <213> Homo sapiens 

261 ] Met Ser Asp Ser Glu Lys Leu Asn Leu Asp Ser lie He Gly Arg 
Leu Leu Glu Val Gin Gly Ser Arg Pro Gly Lys Asn Val Gin 
Leu Thr Glu Asn Glu lie Arg Gly Leu Cys Leu Lys Ser Arg 
Glu lie Phe Leu Ser Gin Pro lie Leu Leu Glu Leu Glu Ala Pro 
I Leu Lys lie Cys Gly Asp lie His Gly Gin Tyr Tyr Asp Leu Leu 
Arg Leu Phe Glu Tyr Gly Gly Phe Pro Pro Glu Ser Asn Tyr 
Leu Phe Leu Gly Asp Tyr Val Asp Arg Gly Lys Gin Ser Leu 
Glu Thr lie Cys Leu Leu Leu Ala Tyr Lys lie Lys Tyr Pro Glu 
I Asn Phe Phe Leu Leu Arg Gly Asn His Glu Cys Ala Ser lie 
I Asn Arg He Tyr Gly Phe Tyr Asp Glu Cys Lys Arg Arg Tyr 
I Asn lie Lys Leu Trp Lys Thr Phe Thr Asp Cys Phe Asn Cys 
I Leu Pro lie Ala Ala He Val Asp Glu Lys lie Phe Cys Cys His 
I Gly Gly Leu Ser Pro Asp Leu Gin Ser Met Glu Gin lie Arg 
I Arg lie Met Arg Pro Thr Asp Val Pro Asp Gin Gly Leu Leu 
I Cys Asp Leu Leu Trp Ser Asp Pro Asp Lys Asp Val Gin Gly 
I Trp Gly Glu Asn Asp Arg Gly Val Ser Phe Thr Phe Gly Ala 
I Glu Val Val Ala Lys Phe Leu His Lys His Asp Leu Asp Leu lie 
I Cys Arg Ala His Gin Val Val Glu Asp Gly Tyr Glu Phe Phe 
I Ala Lys Arg Gin Leu Val Thr Leu Phe Ser Ala Pro Asn Tyr 
I Cys Gly Glu Phe Asp Asn Ala Gly Ala Met Met Ser Val Asp 
I Glu Thr Leu Met Cys Ser Phe Gin lie Leu Lys Pro Ala Asp 
I Lys Asn Lys Gly Lys Tyr Gly Gin Phe Ser Gly Leu Asn Pro 
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Gly Gly Arg Pro lie Thr Pro Pro Arg Asn Ser Ala Lys Ala Lys 
Lys 

262] <210> 33 <211> 747 <212> DNA <213> Murinae gen. 
sp. <221> miscjeature <222> (298)..(298) <223> n is 
a, c, g, or t 

263] cgacaagtcatgctgctcgctatgaataaggttgaaggagacaacattagcg- 
gcgtttgcttcgttggcctgtatgacctggacgcctctcgctacttcgtccttct- 

I gcctctgtgcctctgcgtatttgttgagctgggagagtagcccagtg- 

gtacagcgcccacctggaatacttgaggacctggggttgtctcccagcactg- 
caaaaggaaaattcactgttacagtcttccttgcacttaaaccagctttgtc- 

I tattgtttttttggtttggctttgttacttttgttgctgnt- 

I tatttttgttgttgttgtttgtttgtttgagacagggtttttttgctagccctgact- 

I gtcctgaaactccctctgtagaccaggctggcctcaaacttacagagatccgc- 

I ctgcctcagcctcccaagtgctgggaataatggtgtggtcaccaccgcccagc- 

I cttttgtctatttttaaacttgaaagaaacaacagccca- 

I gatttcaaaaataatataatgcacttatacctaaaaaaacaaccaggagtgc- 

I ccagttaataacattttttaaatgtggggatgggaagggcattagag- 

I gagtcttccttctattgaagattcattaaagtatttaagatatgccctttcactctt- 

I tatataaatccaagatttttctttgctgaagtatttaaaacttttgtacctttatatg- 

I tag atatg aatttg aaaatatgcttatg tgta 

K64] <210> 34 <211> 2021 <212> DNA <213> Murinae gen. 

■ sp. 

■65] gggcaagaaacttcaacagaagtccacacctccccagaagcatccgtcaaa- 



gagggacgagcagaccgagcaaacactcccagcgccaaagatcgggact- 

gtggggaatctgcagggcccagttccaagctctctgggaaccggaacg- 

gcagggaaagccgagcgggcggcctgaaggagagaagcaatggatca- 

gagggggctccaagtgaaggaagggtaagtccaaagagcagcgttcctga- 

gactggcctgatagactgcagcacttcacaggccgccagttctccagaac- 

caaccagcctcaagggctccacatctctgcctgttcactcagcttccagagc- 

taggaaagagcagggtgctggcagccattccgacgcttgaagaaaact- 

gtctcgttcccccagaagcacatgtatgttacactggagatgaccaact- 

gatttgtcttataaaggccactgttgagctgggagagtagcccagtg- 

gtacagcgcccacctggaatacttgaggacctggggttgtctcccagcactg- 

caaaaggaaaattcactgttacagtcttccttgcacttaaaccagctttgtc- 

tattgtttttttggtttggcttttatttttgttgctgt- 
tatttttgttgttgtttgtttgtttttttgtttgtttgtttgagacagggtttctttgc- 

tagccctgactgtcctgaaactccctctgtagaccaggctggcctcaaact- 

tacagagatctgcctgcctcagcctcccgagtgctgggaataatggtgtggt- 

caccactgcccagccttttgtctgtttttaaacttgaaagaaacaacagccca- 

gatttcaaaaataatataatgcatttatacctaaaaaaccaaccaggagtgc- 

ccagttaataacactttttaaatgtggggatgggaagggcattagag- 
gagtcttccttctattgaagattcattaaagtattttaagatatgctctttcactctt- 
tatataaatccaagatttttctttgctgaagtatttaaaacttttgtacctttatatg- 
tagatatgaatttgaaaatatgcttatgtgtatttgaacttttgaaaatcctaga- 

g aattg aatcaaatattttt atg atg tttttctactattttag ct actttg eg actg t- 
gatagctgttacactggatttttaaaaaacttgtacagcagcctctt- 



tacagtaaaaagagtgggtgtcacactgaaaggtctgtaagaagtggt- 

cacagccacccctaccttccccaaaaggaggaacttggtggcaggtccctcc- 

ctgattggactgtccctttctttctgcatgttataaatcagcaggtaagatggtag- 

gtttttacaagttaggccgagctgtcgattccccttttaagtgttgaattag- 

gattgaattatggccatttgtagttgctcgtgcctgtctttattttagtattttatttc- 

ccgagacaggaactcactgtgtggtgctccttggctgtctggtgttcagtct- 

gtcccaggcaggtcacagagatctccccctctgcagcccactcatctctcc- 

caagccaccacactcagcttttatctgttttaaaaatttaaacttaaaaaaat- 

gtttttggaatagtacaaacacattgtgttgtaaatttctttgatgctatg- 

caaaattcctatctgcatctaagcctgcaaaagaaaatgtgcgaagggca- 

gagtcagagttgggcaggaagagtgtagtgcagcagatgcagcgtgaaga- 

cactgaaggtgctaagacagcgtctcagtgctggtcctccttaaggat- 

tatctcgccagcgaggttttcttagatactttgatcccattggagctctgt- 

taaagtttaaaatgaaaattatcatgtactgtatgggaaatgtaaatac- 

taacttttccacatatgtaaacttcagacacaaatttttttgtgtgttcttttcat- 

caataaaattttctttgtat 
66] <210> 35 <211> 709 <212> PRT <213> Murinae gen. 

sp. 

67] Met Glu Arg Ser Pro Phe Leu Leu Ala Cys lie Leu Leu Pro 
Leu Val Arg Gly His Ser Leu Phe Thr Cys Glu Pro lie Thr Val 
Pro Arg Cys Met Lys Met Thr Tyr Asn Met Thr Phe Phe Pro 
Asn Leu Met Gly His Tyr Asp Gin Gly lie Ala Ala Val Glu Met 
Gly His Phe Leu His Leu Ala Asn Leu Glu Cys Ser Pro Asn 



lie Glu Met Phe Leu Cys Gin Ala Phe lie Pro Thr Cys Thr Glu 
Gin lie His Val Val Leu Pro Cys Arg Lys Leu Cys Glu Lys lie 
Val Ser Asp Cys Lys Lys Leu Met Asp Thr Phe Gly lie Arg 
Trp Pro Glu Glu Leu Glu Cys Asn Arg Leu Pro His Cys Asp 
Asp Thr Val Pro Val Thr Ser His Pro His Thr Glu Leu Ser Gly 
Pro Gin Lys Lys Ser Asp Gin Val Pro Arg Asp lie Gly Phe Trp 
Cys Pro Lys His Leu Arg Thr Ser Gly Asp Gin Gly Tyr Arg 
Phe Leu Gly lie Glu Gin Cys Ala Pro Pro Cys Pro Asn Met 
Tyr Phe Lys Ser Asp Glu Leu Asp Phe Ala Lys Ser Phe lie Gly 
lie Val Ser lie Phe Cys Leu Cys Ala Thr Leu Phe Thr Phe Leu 
Thr Phe Leu lie Asp Val Arg Arg Phe Arg Tyr Pro Glu Arg 
Pro lie lie Tyr Tyr Ser Val Cys Tyr Ser lie Val Ser Leu Met 
Tyr Phe Val Gly Phe Leu Leu Gly Asn Ser Thr Ala Cys Asn 
Lys Ala Asp Glu Lys Leu Glu Leu Gly Asp Thr Val Val Leu 
Gly Ser Lys Asn Lys Ala Cys Ser Val Val Phe Met Phe Leu 
Tyr Phe Phe Thr Met Ala Gly Thr Val Trp Trp Val lie Leu Thr 
lie Thr Trp Phe Leu Ala Ala Gly Arg Lys Trp Ser Cys Glu Ala 
lie Glu Gin Lys Ala Val Trp Phe His Ala Val Ala Trp Gly Ala 
Pro Gly Phe Leu Thr Val Met Leu Leu Ala Met Asn Lys Val 
Glu Gly Asp Asn He Ser Gly Val Cys Phe Val Gly Leu Tyr Asp 
Leu Asp Ala Ser Arg Tyr Phe Val Leu Leu Pro Leu Cys Leu 
Cys Val Phe Val Gly Leu Ser Leu Leu Leu Ala Gly lie lie Ser 
Leu Asn His Val Arg Gin Val lie Gin His Asp Gly Arg Asn 



Gin Glu Lys Leu Lys Lys Phe Met lie Arg lie Gly Val Phe Ser 
Gly Leu Tyr Leu Val Pro Leu Val Thr Leu Leu Gly Cys Tyr 
Val Tyr Glu Leu Val Asn Arg lie Thr Trp Glu Met Thr Trp 
Phe Ser Asp His Cys His Gin Tyr Arg He Pro Cys Pro Tyr Gin 
Ala Asn Pro Lys Ala Arg Pro Glu Leu Ala Leu Phe Met lie 
Lys Tyr Leu Met Thr Leu lie Val Gly He Ser Ala Val Phe Trp 
Val Gly Ser Lys Lys Thr Cys Thr Glu Trp Ala Gly Phe Phe Lys 
Arg Asn Arg Lys Arg Asp Pro lie Ser Glu Ser Arg Arg Val 
Leu Gin Glu Ser Cys Glu Phe Phe Leu Lys His Asn Ser Lys 
Val Lys His Lys Lys Lys His Gly Ala Pro Gly Pro His Arg Leu 
Lys Val lie Ser Lys Ser Met Gly Thr Ser Thr Gly Ala Thr Thr 
Asn His Gly Thr Ser Ala Met Ala lie Ala Asp His Asp Tyr Leu 
Gly Gin Glu Thr Ser Thr Glu Val His Thr Ser Pro Glu Ala Ser 
Val Lys Glu Gly Arg Ala Asp Arg Ala Asn Thr Pro Ser Ala 
Lys Asp Arg Asp Cys Gly Glu Ser Ala Gly Pro Ser Ser Lys 
Leu Ser Gly Asn Arg Asn Gly Arg Glu Ser Arg Ala Gly Gly 
Leu Lys Glu Arg Ser Asn Gly Ser Glu Gly Ala Pro Ser Glu Gly 
Arg Val Ser Pro Lys Ser Ser Val Pro Glu Thr Gly Leu lie Asp 
Cys Ser Thr Ser Gin Ala Ala Ser Ser Pro Glu Pro Thr Ser Leu 
Lys Gly Ser Thr Ser Leu Pro Val His Ser Ala Ser Arg Ala Arg 
Lys Glu Gin Gly Ala Gly Ser His Ser Asp Ala 
68] <210> 36 <211> 2039 <212> DNA <213> Homo sapi- 
ens 



aggagacaacattagtggagtttgctttgttggcctttatgacctggat- 

gcttctcgctactttgtactcttgccactgtgcctttgtgt- 
gtttgttgggctctctcttcttttagctggcattatttccttaaatcatgttcga- 

caagtcatacaacatgatggccggaaccaagaaaaactaaagaaatttat- 

gattcgaattggagtcttcagcggcttgtatcttgtgccattagtgacacttctcg- 

gatgttacgtctatgagcaagtgaacaggattacctggga- 

gataacttgggtctctgatcattgtcgtcagtaccatatcccatgtcct- 

tatcaggcaaaagcaaaagctcgaccagaattggctttatttatgataaaatac- 

ctgatgacattaattgttggcatctctgctgtcttctgggttggaagcaaaaaga- 

catgcacagaatgggctgggttttttaaacgaaatcgcaagagagatc- 

caatcagtgaaagtcgaagagtactacaggaatcatgtgagtttttcttaaag- 

cacaattctaaagttaaacacaaaaagaagcactataaaccaagttcaca- 

caagctgaaggtcatttccaaatccatgggaaccagcacaggagc- 

tacagcaaatcatggcacttctgcagtagcaattactagccatgattacctag- 

gacaagaaactttgacagaaatccaaacctcaccagaaacatcaatgaga- 

gaggtgaaagcggacggagctagcacccccaggttaagagaacaggact- 

gtggtgaacctgcctcgccagcagcatccatctcca- 
gactctctggggaacaggtcgacgggaagggccaggcaggcagtgtatct- 

gaaagtgcgcggagtgaaggaaggattagtccaaagagtgatattactga- 

cactggcctggcacagagcaacaatttgcaggtccccagttcttcagaac- 

caagcagcctcaaaggttccacatctctgcttgttcacccggtttcaggagtga 

gaaaagagcagggaggtggttgtcattcagatacttgaagaa- 
cattttctctcgttactcagaagcaaatttgtgttacactggaagtgacctatg- 



cactgttttgtaagaatcactgttacattcttcttttgcacttaaagttgcattgcc- 
tactgttatactggaaaaaatagagttcaagaataatatgactcatttcaca- 
caaaggttaatgacaacaatatacctgaaaacagaaaatgtgcaggt- 
taataatatttttttaatagtgtgggaggacagagttagaggaatcttccttttc- 
tatttatgaagattctactcttggtaagagtattttaagatgtactatgctattt- 
tacttttttgatataaaatcaagatatttctttgctgaagtatttaaatcttatccttg- 
tatctttttatacatatttgaaaataagcttatatgtatttgaacttttttgaaatcc- 
tattcaagtatttttatcatgctattgtgatattttagcactttggtagcttttacact- 
gaatttctaagaaaattgtaaaatagtcttcttttatactgtaaaaaaagatatac- 
caaaaagtcttataataggaatttaactttaaaaacccacttattgataccttac- 
catctaaaatgtgtgatttttatagtctcgttttaggaatttcacagatctaaattat- 
gtaactgaaataaggtgcttactcaaagagtgtccactattgattgtattatgct- 
gctcactgatccttctgcatatttaaaataaaatgtcctaaagggttagtaga- 
caaaatgttagtcttttgtatattaggccaagtgcaattgacttcccttttttaat- 

gtttcatgaccacccattgattgtattataaccacttacagttgct- 
tatattttttgttttaacttttgttttttaacatttagaatattacattttgtattat- 

acagtacctttctcagacattttgtag 
?70] <210> 37 <211> 706 <212> PRT <213> Homo sapiens 

pi] Met Glu Met Phe Thr Phe Leu Leu Thr Cys lie Phe Leu Pro 

Leu Leu Arg Gly His Ser Leu Phe Thr Cys Glu Pro lie Thr Val 
I Pro Arg Cys Met Lys Met Ala Tyr Asn Met Thr Phe Phe Pro 
I Asn Leu Met Gly His Tyr Asp Gin Ser lie Ala Ala Val Glu Met 
I Glu His Phe Leu Pro Leu Ala Asn Leu Glu Cys Ser Pro Asn 



He Glu Thr Phe Leu Cys Lys Ala Phe Val Pro Thr Cys lie Glu 
Gin lie His Val Val Pro Pro Cys Arg Lys Leu Cys Glu Lys Val 
Tyr Ser Asp Cys Lys Lys Leu lie Asp Thr Phe Gly lie Arg Trp 
Pro Glu Glu Leu Glu Cys Asp Arg Leu Gin Tyr Cys Asp Glu 
Thr Val Pro Val Thr Phe Asp Pro His Thr Glu Phe Leu Gly 
Pro Gin Lys Lys Thr Glu Gin Val Gin Arg Asp lie Gly Phe Trp 
Cys Pro Arg His Leu Lys Thr Ser Gly Gly Gin Gly Tyr Lys Phe 
Leu Gly He Asp Gin Cys Ala Pro Pro Cys Pro Asn Met Tyr 
Phe Lys Ser Asp Glu Leu Glu Phe Ala Lys Ser Phe lie Gly Thr 
Val Ser lie Phe Cys Leu Cys Ala Thr Leu Phe Thr Phe Leu 
Thr Phe Leu He Asp Val Arg Arg Phe Arg Tyr Pro Glu Arg 
Pro lie lie Tyr Tyr Ser Val Cys Tyr Ser lie Val Ser Leu Met 
Tyr Phe lie Gly Phe Leu Leu Gly Asp Ser Thr Ala Cys Asn 
Lys Ala Asp Glu Lys Leu Glu Leu Gly Asp Thr Val Val Leu 
Gly Ser Gin Asn Lys Ala Cys Thr Val Leu Phe Met Leu Leu 
Tyr Phe Phe Thr Met Ala Gly Thr Val Trp Trp Val lie Leu Thr 
lie Thr Trp Phe Leu Ala Ala Gly Arg Lys Trp Ser Cys Glu Ala 
He Glu Gin Lys Ala Val Trp Phe His Ala Val Ala Trp Gly Thr 
Pro Gly Phe Leu Thr Val Met Leu Leu Ala Met Asn Lys Val 
Glu Gly Asp Asn lie Ser Gly Val Cys Phe Val Gly Leu Tyr Asp 
Leu Asp Ala Ser Arg Tyr Phe Val Leu Leu Pro Leu Cys Leu 
Cys Val Phe Val Gly Leu Ser Leu Leu Leu Ala Gly lie lie Ser 
Leu Asn His Val Arg Gin Val lie Gin His Asp Gly Arg Asn 



Gin Glu Lys Leu Lys Lys Phe Met lie Arg lie Gly Val Phe Ser 
Gly Leu Tyr Leu Val Pro Leu Val Thr Leu Leu Gly Cys Tyr 
Val Tyr Glu Gin Val Asn Arg lie Thr Trp Glu lie Thr Trp Val 
Ser Asp His Cys Arg Gin Tyr His lie Pro Cys Pro Tyr Gin Ala 
Lys Ala Lys Ala Arg Pro Glu Leu Ala Leu Phe Met lie Lys Tyr 
Leu Met Thr Leu lie Val Gly lie Ser Ala Val Phe Trp Val Gly 
Ser Lys Lys Thr Cys Thr Glu Trp Ala Gly Phe Phe Lys Arg 
Asn Arg Lys Arg Asp Pro lie Ser Glu Ser Arg Arg Val Leu 
Gin Glu Ser Cys Glu Phe Phe Leu Lys His Asn Ser Lys Val 
Lys His Lys Lys Lys His Tyr Lys Pro Ser Ser His Lys Leu Lys 
Val lie Ser Lys Ser Met Gly Thr Ser Thr Gly Ala Thr Ala Asn 
His Gly Thr Ser Ala Val Ala lie Thr Ser His Asp Tyr Leu Gly 
Gin Glu Thr Leu Thr Glu lie Gin Thr Ser Pro Glu Thr Ser Met 
Arg Glu Val Lys Ala Asp Gly Ala Ser Thr Pro Arg Leu Arg 
Glu Gin Asp Cys Gly Glu Pro Ala Ser Pro Ala Ala Ser lie Ser 
Arg Leu Ser Gly Glu Gin Val Asp Gly Lys Gly Gin Ala Gly Ser 
Val Ser Glu Ser Ala Arg Ser Glu Gly Arg lie Ser Pro Lys Ser 
Asp He Thr Asp Thr Gly Leu Ala Gin Ser Asn Asn Leu Gin 
Val Pro Ser Ser Ser Glu Pro Ser Ser Leu Lys Gly Ser Thr Ser 
Leu Leu Val His Pro Val Ser Gly Val Arg Lys Glu Gin Gly Gly 
Gly Cys His Ser Asp Thr 
72] <210> 38 <211> 773 <212> DNA <213> Murinae gen. 

* 

sp. 



73 ] ctgaggtgctagcaccagcctggttgtctctggcgggcctgaagcaagcatg- 
gatcaagaggctgtgggcaacgttgtgctcctggcccttgtcaccct- 
catcagcgtggtccagaatgcgttctttgcccacaaggtggagcatgaaag- 
caaggcgcataatgggagaagcttccagaggaccgggactcttgc- 
ctttgagcgggtctacactgccaaccagaactgcgtagatgcgtaccc- 
cactttccttgtggtactctggactgcaggactactttgcagccaagtccct- 
gcagccttcgccggactgatgtacctgtttgtgaggcaaaaatactttgtcggc- 
tatctgggagagagaactcagagcacccctggctacatcttcggcaagcg- 
gatcatcctgttcctgttcctcatgtccttcgccgggatactcaaccattacct- 
catcttcttcttcggaagcgactttgagaactacatcagaacggtaagcacgac- 
gatctccccgctgcttctcatcccctgattgctggagacagagaaggacgct- 
caccagatcaatagagacgcatcataacgcaacgccgcgaaggcttctgctc- 
ctcttcaagctgtagatgctgtcaatcttgctgccctcggggctctgtggcatc- 
cgttaactttgcttttccgggaagaaaaatgtcttgtgctaagctccacccctc- 
gaatgcggcggtgggccaggatttatgtctacatccagcctatacttctcctgg 

2 

?74] <210> 39 <211> 852 <212> DNA <213> Murinae gen. 
sp. 

p5] ggaaggctgaggtgctagcaccagcctggttgtctctggcgggcctgaag- 
I caagcatggatcaagaggctgtgggcaacgttgtgctcctggcccttgtcacc- 
I ctcatcagcgtggtccagaatgtgttttttgcccactatgtggagcatgaaag- 
I caatgcgcataatgggagaagcttccagaggaccgggactcttgc- 
I ctttgagcgggtctacactgccaaccagaactgcgtagatgcgtaccc- 



cactttccttgtggtactctggactgcaggactactttgcagccaagtccctgc- 
cgccttcgccggactgatgtacctgtttgtgaggcaaaaatactttgtcggc- 
tatctgggagagagaactcagagcacccctggctacatcttcggcaagcg- 
gatcatcctgttcctgttcctcatgtccttcgccgggatactcaaccattacct- 

catcttcttcttcg g aag eg actttg ag aactacatcag aacg g taagcacg ac- 

gatctccccgctgcttctcatcccctgattgctggagacagagaaggacgct- 

caccagatcaatagagacgcatcataacgcaacgccgcgaaggcttctgctc- 

ctcttcaagctgtagatgctgtcaatcttgctgccctcggggctctgtggcatc- 

cgttaactttgcttttccgggaagaaaaatgtcttgtgctagctccacccctc- 

gaatgcggcggtggcccaggatttattgtctacatccagcctatacttctcctg- 

gcttatcctgctttctgaagatgtcttgtaatcagacacgtgttttcc- 

taaaat aaag g g t at ag acaaaattt 
276] <210> 40 <211> 161 <212> PRT <213> Murinae gen. 

sp. 

?77] Met Asp Gin Glu Ala Val Gly Asn Val Val Leu Leu Ala Leu 

I Val Thr Leu lie Ser Val Val Gin Asn Val Phe Phe Ala His Tyr 

I Val Glu His Glu Ser Asn Ala His Asn Gly Arg Ser Phe Gin 

[ Arg Thr Gly Thr Leu Ala Phe Glu Arg Val Tyr Thr Ala Asn 

I Gin Asn Cys Val Asp Ala Tyr Pro Thr Phe Leu Val Val Leu 

I Trp Thr Ala Gly Leu Leu Cys Ser Gin Val Pro Ala Ala Phe Ala 

I Gly Leu Met Tyr Leu Phe Val Arg Gin Lys Tyr Phe Val Gly 

I Tyr Leu Gly Glu Arg Thr Gin Ser Thr Pro Gly Tyr lie Phe Gly 

I Lys Arg lie lie Leu Phe Leu Phe Leu Met Ser Phe Ala Gly lie 



Leu Asn His Tyr Leu lie Phe Phe Phe Gly Ser Asp Phe Glu 
Asn Tyr lie Arg Thr Val Ser Thr Thr lie Ser Pro Leu Leu Leu 
lie Pro 

278] <210> 41 <211> 873 <212> DNA <213> Homo sapiens 

279] acttccccttcctgtacagggcaggttgtgcagctggaggcagagcagtc- 
ctctctggggagcctgaagcaaacatggatcaagaaactgtaggcaat- 
gttgtcctgttggccatcgtcaccctcatcagcgtggtccagaatg- 
| gattctttgcccataaagtggagcacgaaagcaggacccagaatgggag- 
gagcttccagaggaccggaacacttgcctttgagcgggtctacactgc- 
caaccagaactgtgtagatgcgtaccccactttcctcgctgtgctctggtct- 
gcggggctactttgcagccaagttcctgctgcgtttgctggactgatg- 
I tacttgtttgtgaggcaaaagtactttgtcggttacctaggagagagaacgca- 
I gagcacccctggctacatatttgggaaacgcatcatactcttcctgttcctcat- 
I gtccgttgctggcatattcaactattacctcatcttctttttcggaagt- 
I gactttgaaaactacataaagacgatctccaccaccatctcccctctacttct- 
I cattccctaactctctgctgaatatggggttggtgttctcatctaatcaataccta- 
I caagtcatcataattcagctcttgagagcattctgctcttctttagatggctg- 
I taaatctattggccatctgggcttcacagcttgagttaaccttgcttttccgggaa- 
I caaaatgatgtcatgtcagctccgccccttgaacatgaccgtggccc- 
I caaatttgctattcccatgcattttgtttgtttcttcacttatcctgttctctgaagat- 
I gttttgtgaccaggtttgtgttttcttaaaataaaatgcagagacatgtttt 
m°1 <210> 42 <211> 161 <212> PRT <213> Homo sapiens 



81] Met Asp Gin Glu Thr Val Gly Asn Val Val Leu Leu Ala lie Val 
Thr Leu lie Ser Val Val Gin Asn Gly Phe Phe Ala His Lys Val 
Glu His Glu Ser Arg Thr Gin Asn Gly Arg Ser Phe Gin Arg 
Thr Gly Thr Leu Ala Phe Glu Arg Val Tyr Thr Ala Asn Gin 
Asn Cys Val Asp Ala Tyr Pro Thr Phe Leu Ala Val Leu Trp 
Ser Ala Gly Leu Leu Cys Ser Gin Val Pro Ala Ala Phe Ala Gly 
Leu Met Tyr Leu Phe Val Arg Gin Lys Tyr Phe Val Gly Tyr 
Leu Gly Glu Arg Thr Gin Ser Thr Pro Gly Tyr lie Phe Gly Lys 
Arg lie lie Leu Phe Leu Phe Leu Met Ser Val Ala Gly lie Phe 
Asn Tyr Tyr Leu lie Phe Phe Phe Gly Ser Asp Phe Glu Asn 
Tyr lie Lys Thr lie Ser Thr Thr lie Ser Pro Leu Leu Leu lie 
Pro 

282] <210> 43 <211> 803 <212> DNA <213> Murinae gen. 
sp. 

^83] ttcagctttatgggttggcttccttgactgcattttctgtcagttaactaaactcca- 
gactcatggattttctcgaccagaaaatcagactattttcctgaataatctacta- 
gaaacttttacggaacacatttcatgtttcctttgaagagttaagagaagaaag- 
tatttgtaagaacaggaaaagaaacaaatactttgcaaataaactggctgct- 
I gctgtgaccacatctgaatagcaaaggcgatcgatcaagcgctgcgga- 
I caaaaggcctcctgtaagctgcactgcctgacaatggtaagctccaatggctc- 
I ccagtgcccttatgacgactcctttaagtacactctgtacgggtgcat- 
I gttcagcatggtcttcgtgcttgggctgatatccaactgtgttgcgatata- 
I cattttcatctgtgccctcaaagtgagaaatgaaactacaacgtacatgattaac- 



ctggcaatgtcagatttacttttcgtctttactttgccatttcggattttttactttg- 

caacacggaattggccatttggagatctactctgtaagatttcagtaatgct- 

gttttacaccaatatgtatgggaagcattctgttcttaacctgtatcagtgta- 

gatcgatttctggcaattgtctacccatttaagtcaaagactttaagaaac- 

gaaacgaaaatgcaaagaatcgtttgcattgcctgtgtggttcacagt- 

gatgggaggaagtgcgctgcagttttcttcagtcgacccactctcaggggaa- 

caatactcagaagct 
284] <210> 44 <211> 1849 <212> DNA <213> Murinae gen 

sp. 

285] agagacagcccatctcacaatacagctggcaacctccgaaaggcctctc- 

* 

cattcagcaagcgcgaacatgcttaggaatttatctgggatcccttaaacgact- 
gcctatcgccgtccggaatcaatgtagaaatacaaagtttgagaataaaaa- 
gaaggaagaagtacccgaggacgacgggcggacggacgcacggcgagt- 
gtttgtgactgaagtaaagctggtttggaccctggcggctgaagcacaagtttc 
cacgcggactggtctggtccgacttggaacagtttttccttacactttcagctt- 
tatgggttggcttccttgactgcattttctgtcagttaactaaactccagact- 
catggattttctcgaccagaaaatcagactattttcctgaataatctacta- 
gaaacttttacggaacacatttcatgtttcctttgaagagttaagagaagaaag- 
tatttgtaagaacaggaaaagaaacaaatactttgcaaataaactggctgct- 

gctgtgaccacatctgaatagcaaaggcgatcgatcaagcgctgcgga- 
caaaaggcctcctgtaagctgcactgcctgacaatggtaagctccaatggctc- 

ccagtgcccttatgacgactcctttaagtacactctgtacgggtgcat- 
gttcagcatggtcttcgtgcttgggctgatatccaactgtgttgcgatata- 



cattttcatctgtgccctcaaagtgagaaatgaaactacaacgtacatgattaac- 

ctggcaatgtcagatttacttttcgtctttactttgccatttcggattttttactttg- 

caacacggaattggccatttggagatctactctgtaagatttcagtaatgct- 

gttttacaccaatatgtatggaagcattctgttcttaacctgtatcagtgtagatc- 

gatttctggcaattgtctacccatttaagtcaaagactttaagaacgaaac- 

gaaatgcaaagatcgtttgcattgctgtgtggttcacagtgatgggaggaagt- 

gcgcctgcagttttctttcagtcgacccactctcaggggaacaatacctca- 

gaagcctgctttgagaactttccagcggccacatggaaaact- 

tatctctccaggattgtgattttcattgaaatagtgggcttttttatccctct- 

cattttgaacgtaacttgttctagtatggtgctaagaactttaaataaacctgtta- 

cattaagtagaagcaaaatgaacaaaactaaggttttaaaaatgatttttgtc- 

cacttggtcatcttctgtttctgttttgtgccctacaacatcaacctcattttg- 

tactcgctcatgaggacacagacctttgttaactgctctgtggtggcggcagt- 

gaggaccatgtacccgatcactctctgcatcgctgtttccaactgctgctttgac- 

cctattgtttactacttcacctcagacacaattcagaactcaataaaaat- 

gaaaaactggtcggttagaagaagtgactccaggttctct- 

gaagttcagggcactgagaattttatccaacacaacctacagacct- 

taaaaaataagatatttgataatgaatctgcaatataagctgcctgactaagc- 

cactgggactgctccgtgttcaactgtgaaaactgtgttcttgggaac- 

tatctctccggctccaacagaaaatatttttaaaggaagtttgtgtctgatgtgt- 

taaacattaaaatatattctattcttgtatgcacgccattttactttcttgaaccactt- 

taacgtgttttttcctcattaaaaaaaaaaaactcc 
86] <210> 45 <211> 316 <212> PRT <213> Murinae gen. 



sp. 

87] Asp Asp Ser Phe Lys Tyr Thr Leu Tyr Cly Cys Met Phe Ser 
Met Val Phe Val Leu Gly Leu lie Ser Asn Cys Val Ala lie Tyr 
He Phe lie Cys Ala Leu Lys Val Arg Asn Glu Thr Thr Thr Tyr 
Met lie Asn Leu Ala Met Ser Asp Leu Leu Phe Val Phe Thr 
Leu Pro Phe Arg lie Phe Tyr Phe Ala Thr Arg Asn Trp Pro 
Phe Gly Asp Leu Leu Cys Lys lie Ser Val Met Leu Phe Tyr 
Thr Asn Met Tyr Gly Ser lie Leu Phe Leu Thr Cys lie Ser Val 
Asp Arg Phe Leu Ala lie Val Tyr Pro Phe Lys Ser Lys Thr Leu 
Arg Thr Lys Arg Asn Ala Lys lie Val Cys lie Ala Val Trp Phe 
Thr Val Met Gly Gly Ser Ala Pro Ala Val Phe Phe Gin Ser Thr 
His Ser Gin Gly Asn Asn Thr Ser Glu Ala Cys Phe Glu Asn 
Phe Pro Ala Ala Thr Trp Lys Thr Tyr Leu Ser Arg lie Val lie 
Phe lie Glu lie Val Gly Phe Phe lie Pro Leu lie Leu Asn Val 
i Thr Cys Ser Ser Met Val Leu Arg Thr Leu Asn Lys Pro Val 
Thr Leu Ser Arg Ser Lys Met Asn Lys Thr Lys Val Leu Lys 
Met lie Phe Val His Leu Val lie Phe Cys Phe Cys Phe Val Pro 
Tyr Asn lie Asn Leu lie Leu Tyr Ser Leu Met Arg Thr Gin 
I Thr Phe Val Asn Cys Ser Val Val Ala Ala Val Arg Thr Met 
I Tyr Pro lie Thr Leu Cys lie Ala Val Ser Asn Cys Cys Phe Asp 
I Pro lie Val Tyr Tyr Phe Thr Ser Asp Thr He Gin Asn Ser lie 
I Lys Met Lys Asn Trp Ser Val Arg Arg Ser Asp Ser Arg Phe 
I Ser Glu Val Gin Gly Thr Glu Asn Phe lie Gin 



288] 



289] <210> 46 <211> 1035 <212> DNA <213> Homo sapi- 
ens 

29 °1 atggtaagcgttaacagctcccactgcttctataatgactcctttaagta- 
cactttgtatgggtgcatgttcagcatggtgtttgtgcttgggttaatatc- 
I caattgtgttgccatatacattttcatctgcgtcctcaaagtccgaaatgaaacta- 
caacttacatgattaacttggcaatgtcagacttgctttttgtttttactttacc- 
cttcaggattttttacttcacaacacggaattggccatttggagatttactttgtaa- 
gatttctgtgatgctgttttataccaacatgtacggaagcattctgttcttaacctg- 
I tattagtgtagatcgatttctggcaattgtctacccatttaagtcaaagactctaa- 
I gaaccaaaagaaatgcaaagattgtttgcactggcgtgtggttaactgt- 
I gatcggaggaagtgcacccgccgtttttgttcagtctacccactctcagggtaa- 
I caatgcctcagaagcctgctttgaaaattttccagaagccacatggaaaa- 
I catatctctcaaggattgtaattttcatcgaaatagtgggattttttattcctc- 
I taattttaaatgtaacttgttctagtatggtgctaaaaactttaaccaaacctgtta 
I cattaagtagaagcaaaataaacaaaactaaggttttaaaaatgatttttgta- 
I catttgatcatattctgtttctgttttgttccttacaatatcaatcttattt- 
I tatattctcttgtgagaacacaaacatttgttaattgctcagtagtg- 
I gcagcagtaaggacaatgtacccaatcactctctgtattgctgtttccaact- 
I gttgttttgaccctatagtttactactttacatcggacacaattca- 
■ gaattcaataaaaatgaaaaactggtctgtcaggagaagtgacttca- 
I gattctctgaagttcatggtgcagagaattttattcagcataacctacagacct- 

I taaaaagtaagatatttgacaatgaatctgctgcctga 



^„ »>v USPTO from the IFW Image Database on 1 2/08/2004 



291 ] <210> 47 <211> 344 <212> PRT <213> Homo sapiens 

292] Met Val Ser Val Asn Ser Ser His Cys Phe Tyr Asn Asp Ser 
Phe Lys Tyr Thr Leu Tyr Gly Cys Met Phe Ser Met Val Phe 
Val Leu Gly Leu He Ser Asn Cys Val Ala lie Tyr lie Phe lie 
Cys Val Leu Lys Val Arg Asn Glu Thr Thr Thr Tyr Met lie 
Asn Leu Ala Met Ser Asp Leu Leu Phe Val Phe Thr Leu Pro 
I Phe Arg lie Phe Tyr Phe Thr Thr Arg Asn Trp Pro Phe Gly 
Asp Leu Leu Cys Lys He Ser Val Met Leu Phe Tyr Thr Asn 
Met Tyr Gly Ser He Leu Phe Leu Thr Cys lie Ser Val Asp Arg 
Phe Leu Ala lie Val Tyr Pro Phe Lys Ser Lys Thr Leu Arg Thr 
I Lys Arg Asn Ala Lys lie Val Cys Thr Gly Val Trp Leu Thr Val 
I He Gly Gly Ser Ala Pro Ala Val Phe Val Gin Ser Thr His Ser 
I Gin Gly Asn Asn Ala Ser Glu Ala Cys Phe Glu Asn Phe Pro 
I Glu Ala Thr Trp Lys Thr Tyr Leu Ser Arg lie Val lie Phe He 
I Glu lie Val Gly Phe Phe lie Pro Leu lie Leu Asn Val Thr Cys 
I Ser Ser Met Val Leu Lys Thr Leu Thr Lys Pro Val Thr Leu 
I Ser Arg Ser Lys lie Asn Lys Thr Lys Val Leu Lys Met He Phe 
I Val His Leu He lie Phe Cys Phe Cys Phe Val Pro Tyr Asn lie 
I Asn Leu lie Leu Tyr Ser Leu Val Arg Thr Gin Thr Phe Val 
I Asn Cys Ser Val Val Ala Ala Val Arg Thr Met Tyr Pro lie Thr 
I Leu Cys He Ala Val Ser Asn Cys Cys Phe Asp Pro lie Val Tyr 
I Tyr Phe Thr Ser Asp Thr lie Gin Asn Ser lie Lys Met Lys Asn 
I Trp Ser Val Arg Arg Ser Asp Phe Arg Phe Ser Glu Val His 



Gly Ala Clu Asn Phe lie Gin His Asn Leu Gin Thr Leu Lys 
Ser Lys lie Phe Asp Asn Glu Ser Ala Ala 
293] <210> 48 <211> 814 <212> DNA <213> Murinae gen. 

sp. 

294] gagcgcgcgtaagatggcactaccattttctgtcaaccttcggggtgcgtaatg- 
j gcctctggccaggcctagcacatgtacctcacagaccaactggcaagcagc- 
cttcagggagctcgatccccaaacagccagtcaccacctctgtcccctcttcact- 
gttggtcgtcagactgcctgagtggacagcaggctggtcgcgttg- 
I tattttcacttccttcctctgactggcttgctcttgtctctcagtctttcatc- 
I ccaggcagctgcctgaggtaggtgaggaggatggtgagccaggcaggtcta 
I caataaaggcagctctgtccggctccttctggctcgtgagtgtcaccggcctg- 
I gaagactgagggaatggctcccctctctcctccccgtctttccccagttccttcc- 
I ctatgttggcccatgtgcccagggagttggaagcatcagggagaccctct- 
I tagtgtggggaaggaagtcagagaccattgacacagtgaagaggcaggat- 
I catgtgttggaagcctgttagcaggaccaaggtgactcttgggaga- 
I gactcttgtggacacaggccgtggtggcttgtcagaccttaaagggtccagg 
I ccacccctgccaggatccctggtctgctttctccaggacacactgggacact- 
I gctgagtaatgagcagcttattacacacaatgggaagaggggcaga- 
I gagggctgtgtcggttgagtctcggctgggactgaagtttgccataagtagtg- 
I gttgtacatccaggagcctggctacctgtctttaccccttgaagg 
■95] <210> 49 <211> 1164 <212> DNA <213> Murinae gen 

I sp. 

Bs6] ggtcgctatttcttggtgcgtgacatcaccgagaagatggacatactgggcac- 



c- 



cttgaagagctgtggggctcccaacttccggcaggtgcggggaggcctccct- 

gtgtttggcatgggacagcccagcctcttggggttcaggagggtcctgca- 

gaaactccagacggacggactcaaggagtgcattatcttctgcgtgcgggag- 

gagcctgtggtgttcttgcgcgctgaggaggactttgtgtcttacacacctcga- 

gacaaggagagccttcatgagaacctcagggaccctagtccaggggtcaag- 

gctgagaatctggagctggccatccagaaagagatccatgactttgcc- 

caattgagagataatgtgtaccacgtataccacaacacagaggacct- 

gcgcggggagccgcacaccgtggccatccgaggtgaggatggcgtgt- 

gcgtgaccgaggaggtgtttaagcggccgctcttcctgcagcccacctaca- 

gataccaccgcctccccttgccagagcaaggggcccccctggaagc- 

ccagtttgatgcctttgtcagcgttcttcgggagacccccagccttctgc- 

cactcagagataaccacgggcctctgcctgccctcctgttcagct- 

gccagtcaggtgtaggcagaaccaacctaggcatggtcctgggaaccctcgt- 

catgttccaccacagtaggaccacctcccagctagaggcagcctccccgttg- 

gccaaacccctgcccatggagcagtttcaggtgatccagggcttcatctg- 

taaggtgccacaggggaagaaaatggtggaggaggtggatcgagc- 

gatcagtgcctgtgcagagttgcatgacctgaaggaggaggtcc- 

taaaaaaccagaggaggctggaaagcttcaggccagagagc- 

cggggacaggaatgtggtagtcagcaagctgtccagcagagggcgctgtg- 

gagcctggagctgtacttctatctgctcctatttaactactatctgcat- 
gagcagtaccccctggcctttgccctcagtttcagtcgatggctgtgtacccatc 

ctgagctgtaccgtctgctggtggagctgaattcagtggggcccttggtcc- 
ctggggacctcatcgccaagggctccc 



297] <210> 50 <211> 388 <212> PRT <213> Murinae gen. 



sp. 



298 ] Gly Arg Tyr Phe Leu Val Arg Asp lie Thr Glu Lys Met Asp lie 
Leu Gly Thr Leu Lys Ser Cys Gly Ala Pro Asn Phe Arg Gin 
Val Arg Gly Gly Leu Pro Val Phe Gly Met Gly Gin Pro Ser Leu 
Leu Gly Phe Arg Arg Val Leu Gin Lys Leu Gin Thr Asp Gly 
Leu Lys Glu Cys lie lie Phe Cys Val Arg Glu Glu Pro Val Val 
Phe Leu Arg Ala Glu Glu Asp Phe Val Ser Tyr Thr Pro Arg 
Asp Lys Glu Ser Leu His Glu Asn Leu Arg Asp Pro Ser Pro 
Gly Val Lys Ala Glu Asn Leu Glu Leu Ala lie Gin Lys Glu lie 
His Asp Phe Ala Gin Leu Arg Asp Asn Val Tyr His Val Tyr 
His Asn Thr Glu Asp Leu Arg Gly Glu Pro His Thr Val Ala lie 
Arg Gly Glu Asp Gly Val Cys Val Thr Glu Glu Val Phe Lys 
Arg Pro Leu Phe Leu Gin Pro Thr Tyr Arg Tyr His Arg Leu 
Pro Leu Pro Glu Gin Gly Ala Pro Leu Glu Ala Gin Phe Asp 
Ala Phe Val Ser Val Leu Arg Glu Thr Pro Ser Leu Leu Pro 
Leu Arg Asp Asn His Gly Pro Leu Pro Ala Leu Leu Phe Ser 
Cys Gin Ser Gly Val Gly Arg Thr Asn Leu Gly Met Val Leu 
Gly Thr Leu Val Met Phe His His Ser Arg Thr Thr Ser Gin 
Leu Glu Ala Ala Ser Pro Leu Ala Lys Pro Leu Pro Met Glu 
Gin Phe Gin Val lie Gin Gly Phe lie Cys Lys Val Pro Gin Gly 
Lys Lys Met Val Glu Glu Val Asp Arg Ala lie Ser Ala Cys Ala 
Glu Leu His Asp Leu Lys Glu Glu Val Leu Lys Asn Gin Arg 



r*n« n-™fiH*H hv USPTQ f ro m the 1FW Imaae Database on 12/08/2004 



Arg Leu Glu Ser Phe Arg Pro Glu Ser Arg Gly Gin Glu Cys 
Gly Ser Gin Gin Ala Val Gin Gin Arg Ala Leu Trp Ser Leu Glu 
Leu Tyr Phe Tyr Leu Leu Leu Phe Asn Tyr Tyr Leu His Glu 
Gin Tyr Pro Leu Ala Phe Ala Leu Ser Phe Ser Arg Trp Leu 
Cys Thr His Pro Glu Leu Tyr Arg Leu Leu Val Glu Leu Asn 
Ser Val Gly Pro Leu Val Pro Gly Asp Leu lie Ala Lys Gly Ser 
299] <210> 51 <211> 4303 <212> DNA <213> Homo sapi- 
ens 

300] ggctgctggcagactatgggtacaacggccagcacagcccagcagacg- 
gtctcggcaggcaccccatttgagggcctacagggcagtggcacgatg- 
gacagtcggcactccgtcagcatccactccttccagagcactagcttg- 
cataacagcaaggccaagtccatcatccccaacaaggtggcccctgttgtgat- 
cacgtacaactgcaaggaggagttccagatccatgatgagctgctcaaggct- 
cattacacgttgggccggctctcggacaacacccctgagcactacctggtg- 
caaggccgctacttcctggtgcgggatgtcactgagaagatggatgt- 
gctgggcaccgtgggaagctgtggggcccccaacttccggcaggt- 

gcagggtgggctcactgtgttcggcatgggacagcccagc- 
ctctcagggttcaggcgggtcctccagaaactccagaaggacgga- 
catagggagtgtgtcatcttctgtgtgcgggaggaacctgtgcttttcctgcgt- 
I gcagatgaggactttgtgtcctacacacctcgagacaagcagaaccttcatga- 
gaacctccagggccttggacccggggtccgggtggagagcctggagctggc 
I catccggaaagagatccacgactttgcccagctgagcgagaacacataccat- 
I gtgtaccataacaccgaggacctgtggggggagccccatgctgtggccatc- 



catggtgaggacgacttgcatgtgacggaggaggtgtacaagcggccc- 

c tcttcctg cag cccacct acag g taccaccg cctg cccctg cccg ag - 
caagggagtcccctggaggcccagttggacgcctttgtcagtgttctccggga- 

gacccccagcctgctgcagctccgtgatgcccacgggcctcccccagcc- 

ctcgtcttcagctgccagatgggcgtgggcaggaccaacctgggcatggtc- 

ctgggcaccctcatcctgcttcaccgcagtgggaccacctcccagccagag- 

gctgcccccacgcaggccaagcccctgcctatggagcagttccaggt- 

gatccagagctttctccgcatggtgccccagggaaggaggatggtggaa- 

gaggtggacagagccatcactgcctgtgccgagttgcatgacctgaaa- 

gaagtggtcttggaaaaccagaagaagttagaaggtatccgaccggagagc- 

ccagcccagggaagcggcagccgacacagcgtctggcagagggcgctgtg- 

gagcctggagcgatacttctacctgatcctgtttaactactaccttcat- 

gagcagtacccgctggcctttgccctcagtttcagccgctggctgtgtgcccac- 

cctgagctgtaccgcctgcccgtgacgctgagctcagcaggccctgtggctcc- 

gagggacctcatcgccaggggctccctacgggaggacgatctggtctccccg 

gacgcgctcagcactgtcagagagatggatgtggccaacttccggcgggtgc 

cccgcatgcccatctacggcacggcccagcccagcgccaaggcc- 
ctggggagcatcctggcctacctgacggacgccaagaggaggctgcggaag 
gttgtctgggtgagccttcgggaggaggccgtgttggagtgtgacgggca- 
cacctacagcctgcggtggcctgggccccctgtggctcctgaccagctgga- 
gaccctggaggcccagctgaaggcccatctaagcgagcctccc- 
ccaggcaaggagggccccctgacctacaggttccagacctgccttaccat- 
gcaggaggtcttcagccagcaccgcagggcctgtcctggcctcacctaccac- 



cgcatccccatgccggacttctgtgccccccgagaggaggactttgaccagct- 

gctggaggccctgcgggccgccctctccaaggacccaggcactggcttcgt- 

gttcagctgcctcagcggccagggccgtaccacaactgcgatggtggtggct- 

gtcctggccttctggcacatccaaggcttccccgaggtgggtgaggag- 

gagctcgtgagtgtgcctgatgccaagttcactaagggtgaatttcaggtag- 

taatgaaggtggtgcagctgctacccgatgggcaccgtgtgaagaaggag- 

gtggacgcagcgctggacactgtcagcgagaccatgacgcccatgcactac- 

cacctgcgggagatcatcatctgcacctaccgccaggcgaaggcagcgaaa- 

gaggcgcaagaaatgcggaggctgcagctgcggagcctgcagtacttg- 

gagcgctatgtctgcctgattctcttcaacgcgtacctccacctggagaaggcc- 

gactcctggcagaggcccttcagcacctggatgcaggaggtggcatcgaag- 

gctggcatctacgagatccttaacgagctgggcttccccgagctgga- 

gagcggggaggaccagcccttctccaggctgcgctaccggtggcaggagca 

gagctgcagcctcgagccctctgcccccgaggacttgctgtagggggcct- 

tactccctgtccccccacccacagggccccacgcaggcctggggtgtctgag- 

gtgctcttggctgggagcggccctgaggggtgctggccttgaaatgattcccc 

cacttcctggagagactgagcggagttgggagcctttttagaaagaactttt- 

tataggacagggagacagcacagccatcccttgcaaaccaccaaggtgtgtg 

gctgacctccagggaggagcactcactggagtgctcacaaggtgcacact- 

gctgtgtgtaccttgcagacaggccggcgttcagcctccaaggggctcactcc 

cccagttgccaaacactgtggatctctctgtcctcttctcccctctctcagattg- 

gcctggcagcccctggcacagagcagacccggccactggtagctccc- 

cacttccttactcctgctgctctgccattgccgctccccttgttgctgcccaag- 



cactgccctcgggcgtctggcagcctgaggtgggtggaggggacagt- 

gttctggatagatctattatgtgaaaggcagcttcacccagttttctggactct- 

catgcccccatctccgacctgggagacttcaggaatgacaacctacccagc- 

ctggtggggctggcaggatggtggaggtttctcaaggagctgga- 

gacttcagggagcccctctcatggggaggaaagagcttccagggggc- 

gaacgcagcacagaggaagaggcctgctccacttgtctgggaac- 

ctgggcaggaggcacagaggaagccaaggcctggagctgcaggtcccccg- 

gcatctctctctgtcccggcagcccaggatggcctggtgcccccacctgct- 

gcagcaggagccccaaggagtgctagctgagggtggttgctggggtggtc- 

ctcatggacagtgaggtgtgcaagggtgcactgagggtggtgggaggggat 

cacctgggttccaggccatccttgctgagcatctttgagcctgccttccg- 

gtgggagcagaaaaggccagaccctgctgagttagaggctgctgggatc- 

cactgtttccacacagcgggaaggctgctgggaacaggtggcagagaagt- 

gccatgtttgcgttgagccttgcagctcttccagctggggactggtgcttgct- 

gaaacccaggagctgaacagtgaggaggctgtccaccttgcttggct- 

cactgggaccaggaaagcctgtctttggttaggctcgtgtacttct- 

gcaggaaaaaaaaaaaaggatgtgtcattggtcat- 
gatatttgaaaaggggaggaggccgaagttgttcccatttatccagtattg- 

gaaaatatttgacccccttggctgaattcttttgcagaactactgtgtgtct- 

gttcactaccttttcaggtttattgtttttatttttgcatgaattaagacgttt- 

taatttctttgcagacaaggtctagatgcggagtcagagatgggact- 

gaatggggagggatcctttgtgttctcatggttggctctgactttcagctgt- 

gttgggaccactggctgatcacatcacctctctgcctcagtttccccatctg- 



taaaatgggagaataatacttgcctacctacctcacaggggtgttgtgag- 
gattcatttgtgattttttttttttttgtacagagcttttaagcattaaaaacagc- 

taaatgtga 

301] <210> 52 <211> 861 <212> PRT <213> Homo sapiens 

302 1 Gly Cys Trp Gin Thr Met Gly Thr Thr Ala Ser Thr Ala Gin 
Gin Thr Val Ser Ala Gly Thr Pro Phe Glu Gly Leu Gin Gly Ser 
Gly Thr Met Asp Ser Arg His Ser Val Ser lie His Ser Phe Gin 
Ser Thr Ser Leu His Asn Ser Lys Ala Lys Ser He He Pro Asn 
Lys Val Ala Pro Val Val lie Thr Tyr Asn Cys Lys Glu Glu Phe 
Gin He His Asp Glu Leu Leu Lys Ala His Tyr Thr Leu Gly Arg 
Leu Ser Asp Asn Thr Pro Glu His Tyr Leu Val Gin Gly Arg 
Tyr Phe Leu Val Arg Asp Val Thr Glu Lys Met Asp Val Leu 
I Gly Thr Val Gly Ser Cys Gly Ala Pro Asn Phe Arg Gin Val 
I Gin Gly Gly Leu Thr Val Phe Gly Met Gly Gin Pro Ser Leu Ser 
I Gly Phe Arg Arg Val Leu Gin Lys Leu Gin Lys Asp Gly His 
I Arg Glu Cys Val lie Phe Cys Val Arg Glu Glu Pro Val Leu 
I Phe Leu Arg Ala Asp Glu Asp Phe Val Ser Tyr Thr Pro Arg 
I Asp Lys Gin Asn Leu His Glu Asn Leu Gin Gly Leu Gly Pro 
I Gly Val Arg Val Glu Ser Leu Glu Leu Ala lie Arg Lys Glu lie 
I His Asp Phe Ala Gin Leu Ser Glu Asn Thr Tyr His Val Tyr 
I His Asn Thr Glu Asp Leu Trp Gly Glu Pro His Ala Val Ala lie 
I His Gly Glu Asp Asp Leu His Val Thr Glu Glu Val Tyr Lys 
I Arg Pro Leu Phe Leu Gin Pro Thr Tyr Arg Tyr His Arg Leu 



Pro Leu Pro Glu Gin Gly Ser Pro Leu Glu Ala Gin Leu Asp 
Ala Phe Val Ser Val Leu Arg Glu Thr Pro Ser Leu Leu Gin 
Leu Arg Asp Ala His Gly Pro Pro Pro Ala Leu Val Phe Ser 
Cys Gin Met Gly Val Gly Arg Thr Asn Leu Gly Met Val Leu 
Gly Thr Leu lie Leu Leu His Arg Ser Gly Thr Thr Ser Gin Pro 
Glu Ala Ala Pro Thr Gin Ala Lys Pro Leu Pro Met Glu Gin 
Phe Gin Val lie Gin Ser Phe Leu Arg Met Val Pro Gin Gly Arg 
Arg Met Val Glu Glu Val Asp Arg Ala lie Thr Ala Cys Ala Glu 
Leu His Asp Leu Lys Glu Val Val Leu Glu Asn Gin Lys Lys 
Leu Glu Gly He Arg Pro Glu Ser Pro Ala Gin Gly Ser Gly Ser 
Arg His Ser Val Trp Gin Arg Ala Leu Trp Ser Leu Glu Arg 
Tyr Phe Tyr Leu lie Leu Phe Asn Tyr Tyr Leu His Glu Gin 
Tyr Pro Leu Ala Phe Ala Leu Ser Phe Ser Arg Trp Leu Cys 
Ala His Pro Glu Leu Tyr Arg Leu Pro Val Thr Leu Ser Ser Ala 
Gly Pro Val Ala Pro Arg Asp Leu lie Ala Arg Gly Ser Leu Arg 
Glu Asp Asp Leu Val Ser Pro Asp Ala Leu Ser Thr Val Arg 
Glu Met Asp Val Ala Asn Phe Arg Arg Val Pro Arg Met Pro 
lie Tyr Gly Thr Ala Gin Pro Ser Ala Lys Ala Leu Gly Ser lie 
Leu Ala Tyr Leu Thr Asp Ala Lys Arg Arg Leu Arg Lys Val 
Val Trp Val Ser Leu Arg Glu Glu Ala Val Leu Glu Cys Asp 
Gly His Thr Tyr Ser Leu Arg Trp Pro Gly Pro Pro Val Ala Pro 
Asp Gin Leu Glu Thr Leu Glu Ala Gin Leu Lys Ala His Leu 
Ser Glu Pro Pro Pro Gly Lys Glu Gly Pro Leu Thr Tyr Arg Phe 



Gin Thr Cys Leu Thr Met Gin Glu Val Phe Ser Gin His Arg 
Arg Ala Cys Pro Gly Leu Thr Tyr His Arg He Pro Met Pro 
Asp Phe Cys Ala Pro Arg Glu Glu Asp Phe Asp Gin Leu Leu 
Glu Ala Leu Arg Ala Ala Leu Ser Lys Asp Pro Gly Thr Gly 
Phe Val Phe Ser Cys Leu Ser Gly Gin Gly Arg Thr Thr Thr 
Ala Met Val Val Ala Val Leu Ala Phe Trp His lie Gin Gly Phe 
Pro Glu Val Gly Glu Glu Glu Leu Val Ser Val Pro Asp Ala Lys 
Phe Thr Lys Gly Glu Phe Gin Val Val Met Lys Val Val Gin 
Leu Leu Pro Asp Gly His Arg Val Lys Lys Glu Val Asp Ala 
Ala Leu Asp Thr Val Ser Glu Thr Met Thr Pro Met His Tyr 
His Leu Arg Glu lie He lie Cys Thr Tyr Arg Gin Ala Lys Ala 
Ala Lys Glu Ala Gin Glu Met Arg Arg Leu Gin Leu Arg Ser 
Leu Gin Tyr Leu Glu Arg Tyr Val Cys Leu lie Leu Phe Asn 
Ala Tyr Leu His Leu Glu Lys Ala Asp Ser Trp Gin Arg Pro 
Phe Ser Thr Trp Met Gin Glu Val Ala Ser Lys Ala Gly lie Tyr 
Glu He Leu Asn Glu Leu Gly Phe Pro Glu Leu Glu Ser Gly 
Glu Asp Gin Pro Phe Ser Arg Leu Arg Tyr Arg Trp Gin Glu 
Gin Ser Cys Ser Leu Glu Pro Ser Ala Pro Glu Asp Leu Leu 
03] <210> 53 <211> 736 <212> DNA <213> Murinae gen. 
sp. 

04] gtgatccaggatccgaagaggcccggagcaggagcatg- 

gcgtcgtcggggtcggtgcagcagctgcccctggtgctgctgatgttgct- 
gttggcgagtgcggcacgggccagactctacttccgctcgggccagacttgc- 



taccatcccattcgcggggaccagctggctctgctggggcgcaggacttatc- 

ctcggccgcatgagtacctgtccccagcggatctccccaagaattgggactg- 

gagaaatgtgaacggtgtcaactatgccagcgtcaccaggaaccagcacatc- 

ccacagtactgtggttcctgctgggcccacggcagcaccagtgccatggca- 

gaccgaatcaacatcaagaggaaaggtgcatggccctccatcctgctgtccg- 

tacagaatgtcattgactgtggcaatgctggctcttgtgaagggggcaatgac- 

cttccggtgtgggagtatgcccacaagcatggcatccccgatgagacctgcaa- 

caactaccaggcaaggaccaagactgtgacaagtttaaccagtgtgggacct- 

gcactgaattcaaagagtgtcacaccatccagaattacaccctctgga- 

gagtgggtgattacggtccctgtccgggagggagaagatgatggcgagatc- 

tatgccaatggtcccatcagctgcgggataatgggcaccagagatgatgtc- 

taactacactg g g gg catct atg ctg a 
305] <210> 54 <211> 1404 <212> DNA <213> Murinae gen. 

sp. 

306] aaaggaccgggcggggcgtcccgagcgcgtgggcctgcgggtcgggtcaa- 
gaggtcgaaggtgctgcgcgtgatccaggatccgaattggcccg- 
gagcaggagcatggcgtcgtcggggtcggtgcagcagctgcccctggtgct- 
I gctgatgttgctgttggcgagtgcggcacgggccagactctacttc- 
I cgctcgggccagacttgctaccatcccattcgcggggaccagctggctct- 
I gctggggcgcaggacttatcctcggccgcatgagtacctgtccccagcg- 
I gatctccccaagaattgggactggagaaatgtgaacggtgtcaactat- 
I gccagcgtcaccaggaaccagcacatcccacagtactgtggttcctgctgggc- 
I ccacggcagcaccagtgccatggcagaccgaatcaacatcaagaggaaag- 



gtgcatggccctccatcctgctgtccgtacagaatgtcattgactgtggcaat- 

gctggctcttgtgaagggggcaatgaccttccggtgtgggagtatgccca- 

caagcatggcatccccgatgagacctgcaacaactaccaggccaaggaccaa- 

gactgtgacaagtttaaccagtgtgggacctgcactgaattcaaagagtgtca- 

caccatccagaattacaccctctggagagtgggtgattacggctccctgtc- 

cgggagggagaagatgatggccgagatctatgccaatggtcccatcagct- 

gcgggataatggcaacagagatgatgtctaactacactgggggcatctatgct- 

gagcaccaggaccaggccgttatcaaccacatcatctctgtagctg- 

gctggggtgtcagcaacgatggcatcgagtactggattgtcc- 

gaaattcatggggcgaaccctggggtgagaaaggctggatgaggatcgt- 

gaccagcacctacaagggaggcacaggtgacagctacaaccttgccatcga- 

gagtgcctgcacatttggggaccccattgtttaggtagatgtctctg- 

gaagcagcgctgtgaaccatgacagggaggggtgattaattactgacactg- 

gacatgtccagacagctataaacagtgcttgtggacatgaggaccagagt- 

gtggactgcatcccgagaggagacggtaaaggatgaaacacaactg- 

cactgggaccctccgccgtaccctccaggcctgcctcctccaccactgagcc- 

ctccaggcctgcctcctcttctacagtgcttgccttcagccacccggagaaga- 

gagctatggtttaggacagctcaacttatcaccagatctggagccctggaatc- 

catgggaggggggaacaagtccagactgcttaagaaatgagtaaaatatctg- 

gcttcccl 

07] <210> 55 <211> 306 <212> PRT <213> Mur'mae gen. 
sp. 

08] Met Ala Ser Ser Gly Ser Val Gin Gin Leu Pro Leu Val Leu Leu 



Met Leu Leu Leu Ala Ser Ala Ala Arg Ala Arg Leu Tyr Phe 
Arg Ser Gly Gin Thr Cys Tyr His Pro lie Arg Gly Asp Gin Leu 
Ala Leu Leu Gly Arg Arg Thr Tyr Pro Arg Pro His Glu Tyr 
Leu Ser Pro Ala Asp Leu Pro Lys Asn Trp Asp Trp Arg Asn 
Val Asn Gly Val Asn Tyr Ala Ser Val Thr Arg Asn Gin His He 
Pro Gin Tyr Cys Gly Ser Cys Trp Ala His Gly Ser Thr Ser Ala 
Met Ala Asp Arg He Asn lie Lys Arg Lys Gly Ala Trp Pro Ser 
lie Leu Leu Ser Val Gin Asn Val lie Asp Cys Gly Asn Ala Gly 
Ser Cys Glu Gly Gly Asn Asp Leu Pro Val Trp Glu Tyr Ala 
His Lys His Gly lie Pro Asp Glu Thr Cys Asn Asn Tyr Gin Ala 
Lys Asp Gin Asp Cys Asp Lys Phe Asn Gin Cys Gly Thr Cys 
Thr Glu Phe Lys Glu Cys His Thr He Gin Asn Tyr Thr Leu 
Trp Arg Val Gly Asp Tyr Gly Ser Leu Ser Gly Arg Glu Lys 
Met Met Ala Glu lie Tyr Ala Asn Gly Pro lie Ser Cys Gly lie 
Met Ala Thr Glu Met Met Ser Asn Tyr Thr Gly Gly lie Tyr Ala 
Glu His Gin Asp Gin Ala Val He Asn His lie lie Ser Val Ala 
Gly Trp Gly Val Ser Asn Asp Gly lie Glu Tyr Trp lie Val Arg 
Asn Ser Trp Gly Glu Pro Trp Gly Glu Lys Gly Trp Met Arg He 
Val Thr Ser Thr Tyr Lys Gly Gly Thr Gly Asp Ser Tyr Asn 
Leu Ala He Glu Ser Ala Cys Thr Phe Gly Asp Pro lie Val 
09] <210> 56 <211> 1480 <212> DNA <213> Homo sapi- 
ens 

10] ctgggccgaggccgaggccggggcgggatccagagcgggagccg- 



gcgcgggatctgggactcggagcgggatccggagcgggacccaggagc- 

cggcgcggggccatggcgaggcgcgggccagggtggcggccgcttctgct- 

gctcgtgctgctggcgggcgcggcgcagggcggcctctacttccgc- 

cggggacagacctgctaccggcctctgcggggggacgggctggctc- 

cgctggggcgcagcacatacccccggcctcatgagtacctgtccccagcg- 

gatctgcccaagagctgggactggcgcaatgtggatggtgtcaactat- 

gccagcatcacccggaaccagcacatcccccaatactgcggctcctgctgggc 

ccacgccagcaccagcgctatggcggatcggatcaacatcaagag- 

gaagggagcgtggccctccaccctcctgtccgtgcagaacgtcatcgact- 

gcggtaacgctggctcctgtgaagggggtaatgacctgtccgtgtgggac- 

tacgcccaccagcacggcatccctgacgagacctgcaacaactaccaggc- 

caaggaccaggagtgtgacaagtttaaccaatgtgggacatgcaat- 

gaattcaaagagtgccacgccatccggaactacaccctctggagggtggga- 

gactacggctccctctctgggagggagaagatgatggcagaaatctatg- 

caaatggtcccatcagctgtggaataatggcaacagaaagactggctaacta- 

caccggaggcatctatgccgaataccaggacaccacatatataaaccat- 

gtcgtttctgtggctgggtggggcatcagtgatgggactgagtactg- 

gattgtccggaattcatggggtgaaccatggggcgagagaggctggctgag 

gatcgtgaccagcacctataaggatgggaagggcgccagatacaaccttgc- 

catcgaggagcactgtacatttggggaccccatcgtttaaggccatgtcacta- 

gaagcgcagtttaagaaaaggcatggtgacccatgaccagaggggatcc- 

tatggttatgtgtgccaggctggctggcaggaactggggtggctat- 

caatattggatggcgaggacagcgtggcactggctgcgagtgttcctga- 



gagttgaaagtgggatgacttatgacacttgcacagcatggctctgcctca- 

caatgatgcagtcagccacctggtgaagaagtgacctgcgacacaggaaac- 

gatgggacctcagtcttcttcagcagaggacttgatattttgtatttggcaact- 

gtgggcaataatatggcatttaagaggtgaaagagttcagacttatcac- 

cattcttatgtcactttagaatcaagggtgggggagggagggagggagttg- 

gcagtttcaaatcgcccaagtgatgaataaagtatctggctctgcacgaga 

1] <210> 57 <211> 303 <212> PRT <213> Homo sapiens 

2] Met Ala Arg Arg Gly Pro Gly Trp Arg Pro Leu Leu Leu Leu 
Val Leu Leu Ala Gly Ala Ala Gin Gly Gly Leu Tyr Phe Arg 
Arg Gly Gin Thr Cys Tyr Arg Pro Leu Arg Gly Asp Gly Leu 
Ala Pro Leu Gly Arg Ser Thr Tyr Pro Arg Pro His Glu Tyr 
Leu Ser Pro Ala Asp Leu Pro Lys Ser Trp Asp Trp Arg Asn 
Val Asp Gly Val Asn Tyr Ala Ser lie Thr Arg Asn Gin His lie 
Pro Gin Tyr Cys Gly Ser Cys Trp Ala His Ala Ser Thr Ser Ala 
Met Ala Asp Arg lie Asn lie Lys Arg Lys Gly Ala Trp Pro Ser 
Thr Leu Leu Ser Val Gin Asn Val lie Asp Cys Gly Asn Ala 
Gly Ser Cys Glu Gly Gly Asn Asp Leu Ser Val Trp Asp Tyr 
Ala His Gin His Gly lie Pro Asp Glu Thr Cys Asn Asn Tyr 
Gin Ala Lys Asp Gin Glu Cys Asp Lys Phe Asn Gin Cys Gly 
Thr Cys Asn Glu Phe Lys Glu Cys His Ala lie Arg Asn Tyr 
Thr Leu Trp Arg Val Gly Asp Tyr Gly Ser Leu Ser Gly Arg 
Glu Lys Met Met Ala Glu lie Tyr Ala Asn Gly Pro lie Ser Cys 
Gly He Met Ala Thr Glu Arg Leu Ala Asn Tyr Thr Gly Gly lie 



Tyr Ala Glu Tyr Gin Asp Thr Thr Tyr lie Asn His Val Val Ser 
Val Ala Gly Trp Gly lie Ser Asp Gly Thr Glu Tyr Trp lie Val 
Arg Asn Ser Trp Gly Glu Pro Trp Gly Glu Arg Gly Trp Leu 
Arg lie Val Thr Ser Thr Tyr Lys Asp Gly Lys Gly Ala Arg Tyr 
Asn Leu Ala lie Glu Glu His Cys Thr Phe Gly Asp Pro lie Val 
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Claims 

] LAn isolated nucleic acid molecule according to any one 
of SEQ ID NO:s 2, 4, 7, 9, 12, 14, 17, 19, 21, 24, 26, 29, 
31, 34, 36, 39, 41, 44, 46, 49, 51, 54, and 56 or a frag- 
ment or analogue thereof which has the ability to stimu- 
late or inhibit at least one biological activity selected 
from the group consisting of vasculogenesis, angiogene- 
sis, vascular permeability, endothelial cell proliferation, 
endothelial cell differentiation, endothelial cell migration, 
and endothelial cell survival, or an isolated nucleic acid 
molecule which hybridizes to one of the foregoing se- 
quences under stringent conditions. 

i] 2.An isolated nucleic acid molecule which hybridizes to 
the compliment of a nucleic acid molecule according to 
Claim 1 under stringent conditions. 

I] 3.An isolated siRNA molecule targeted to an isolated nu- 

I cleic acid molecule according to Claims 1 or 2, wherein 

I the isolated siRNA molecule is at least 19 base pairs 

I long. 

I] 4.An expression vector comprising the nucleic acid ac- 

I cording to Claims 1 or 2. 



5] 5.An expression vector according to Claim 4, wherein 
the nucleic acid is operatively associated with a regula- 
tory nucleic acid controlling the expression of the 
polypeptide encoded by said nucleic acid. 

6] 6.A host cell genetically engineered to contain a nucleic 
acid according to Claims 1 or 2. 

\7] 7.A host cell transfected with an expression vector ac- 
cording to Claims 4 or 5. 

8. A method of treating an angiogenesis-related condi- 
tion in a cell, group of cells, or organism, comprising the 
step of administering an expression vector according to 
Claims 4 or 5 to the cell, group of cells, or organism. 

9. An antibody with specific reactivity to a nucleic acid 
according to Claims 1 or 2. 

10. An antibody according to Claim 9, wherein said anti- 
body is a polyclonal antibody. 

11. An antibody according to Claim 9, wherein said anti- 
body is a monoclonal antibody. 

12. An antibody according to any one of Claims 9-11, 
further comprising a detectable label. 

13. An antibody according to Claim 12, wherein the de- 



tectable label is fluorescent. 

4] 14.A transgenic, non-human animal which has been ge- 
netically engineered to contain a transgene comprising a 
nucleic acid according to Claims 1 or 2. 

5] 15.A transgenic, non-human animal according to Claim 
14, wherein the transgene is expressed. 

6] 16.A pharmaceutical composition comprising a nucleic 
acid sequence according to Claims 1 or 2. 

7] 17.A method of affecting vasculogenesis or angiogenesis 
in a cell, group of cells, or organism, comprising the step 
of administering a pharmaceutical composition accord- 
ing to Claim 16 to the cell, group of cells, or organism. 

18] 18.A method according to Claim 17, wherein vasculoge- 
nesis or angiogenesis are increased. 

19] 19.A method according to Claim 17, wherein vasculoge- 
I nesis or angiogenesis are decreased. 

[o] 20.A method according to any one of Claims 17-19, 

I wherein the cell, group of cells, or organism has an an- 

I giogenesis-related disorder. 

I ] 21.A method according to Claim 20, wherein the angio- 

I genesis-related disorder is selected from the group con- 



sisting of: cancer, retinopathy, macular degeneration, 
corneal ulceration, stroke, ischemic heart disease, infer- 
tility, ulcers, scleradoma, wound healing, ischemia, is- 
chemic heart disease, myocardial infarction, myocardo- 
sis, angina pectoris, unstable angina, coronary arte- 
riosclerosis, arteriosclerosis obliterans, Berger's disease, 
arterial embolism, arterial thrombosis, cerebrovascular 
occlusion, cerebral infarction, cerebral thrombosis, cere- 
bral embolism, rubeosis proliferative vitreoretinopathy, 
chronic inflammation, inflammatory bowel disease, pso- 
riasis, sarcoidosis and rheumatoid arthritis. 

22] 22.An isolated polypeptide comprising a sequence of 
amino acids substantially corresponding to the amino 
acid sequence in any one of SEQ ID NO:s 3, 5, 8, 10, 13, 
15, 18, 20, 22, 25, 27, 30, 32, 35, 37, 40, 42, 45, 47, 
50, 52, 55, and 57 or a fragment or analogue thereof, 
I said polypeptide having the ability to affect angiogenesis 
I in a cell, a group of cells, or an organism. 

J3] 23.A host cell genetically engineered to express a 
I polypeptide according to Claim 22. 

|4] 24.An antibody specifically reactive with a polypeptide 
I according to Claim 22. 

m] 2 5. An antibody according to Claim 24, wherein said an- 



tibody is a polyclonal antibody. 

26] 26.An antibody according to Claim 24, wherein said an- 
tibody is a monoclonal antibody. 

27] 27.An antibody according to any one of Claims 24-26, 
further comprising a detectable label. 

28] 28.An antibody according to Claim 27, wherein the de- 
tectable label is fluorescent. 

[9] 29.A transgenic, non-human animal which has been ge- 
netically engineered to contain a transgene comprising a 
nucleic acid which encodes a polypeptide according to 
Claim 22. 

30. The transgenic, non-human animal of Claim 29, 
wherein the transgene is expressed. 

31. A pharmaceutical composition comprising an isolated 
polypeptide according to Claim 22. 

32. A method of affecting vasculogenesis or angiogenesis 
in a cell, group of cells, or organism, comprising the step 
of administering a pharmaceutical composition accord- 
ing to Claim 31 to the cell, group of cells, or organism. 

33. A method according to Claim 32, wherein vasculoge- 
nesis or angiogenesis are increased. 



34] 34.A method according to Claim 32, wherein vasculoge- 
nesis or angiogenesis are decreased. 

35] 35.A method according to any one of Claims 32-34, 
wherein the cell, group of cells, or organism has an an- 
giogenesis-related disorder. 

36] 36.A method according to Claim 35, wherein the angio- 
genesis-related disorder is selected from the group con- 
sisting of: cancer, retinopathy, macular degeneration, 
corneal ulceration, stroke, ischemic heart disease, infer- 
tility, ulcers, scleradoma, wound healing, ischemia, is- 
chemic heart disease, myocardial infarction, myocardo- 
sis, angina pectoris, unstable angina, coronary arte- 
riosclerosis, arteriosclerosis obliterans, Berger's disease, 
arterial embolism, arterial thrombosis, cerebrovascular 
occlusion, cerebral infarction, cerebral thrombosis, cere- 
bral embolism, rubeosis proliferative vitreoretinopathy, 
chronic inflammation, inflammatory bowel disease, pso- 
riasis, sarcoidosis and rheumatoid arthritis. 

[7] 37.A method of detecting an angiogenesis-related tran- 
script in a cell in a patient, the method comprising con- 
tacting a biological sample from the patient with a 
polynucleotide that selectively hybridizes to a sequence 
at least 80% identical to a sequence according to any one 



of SEQ ID NO:s 2, 4, 7, 9, 12, 14, 17, 19, 21, 24, 26, 29, 
31, 34, 36, 39, 41, 44, 46, 49, 51, 54, and 56, wherein 
an angiogenesis-related transcript is detected where hy- 
bridization is detected. 

38] 38.A method according to Claim 37, wherein the polynu- 
cleotide comprises a sequence according to any one of 
SEQ ID NO:s 2, 4, 7, 9, 12, 14, 17, 19, 21, 24, 26, 29, 
31, 34, 36, 39, 41, 44, 46, 49, 51, 54, and 56. 

39] 39.A method according to Claims 37 or 38, wherein the 
biological sample is a tissue sample. 

ko] 40.A method according to Claims 37 or 38, wherein the 
biological sample comprises isolated nucleic acids. 

pi] 41.A method according to Claim 40, wherein the nucleic 

I acids are mRNA. 

|2] 42.A method according to Claims 37 or 38, further com- 

I prising the step of amplifying nucleic acids before the 

I step of contacting the biological sample with the polynu- 

I cleotide. 

m] 43.A method according to Claims 37 or 38, wherein the 

I polynucleotide is immobilized on a solid surface. 

■4] 44.A method of affecting at least one bioactivity selected 
I from angiogenesis and vasculogenesis in a vertebrate 



organism, said method comprising the step of adminis- 
tering to said organism an effective angiogenesis or vas- 
culogenesis affecting amount of a nucleotide or 
polypeptide according to Claims 1 or 22. 

45] 45.A method according to Claim 44, wherein said organ- 
ism is a mammal. 

46] 46.A method according to Claim 45, wherein said mam- 
I mal is selected from the group consisting of mice, rats, 

rabbits, guinea pigs, cats, dogs, pigs, cows, monkeys, 

and humans. 

p] 47.A method according to Claim 44, wherein vasculoge- 
I nesis or angiogenesis is enhanced or increased. 

f 8] 48.A method according to Claim 44, wherein vasculoge- 
I nesis or angiogenesis is inhibited or decreased. 

|9] 49.A method according to one of Claims 44-48, wherein 
I the organism has an angiogenesis-related disorder. 

|o] 50.A method according to Claim 49, wherein the angio- 

I genesis-related disorder is selected from the group con- 

I sisting of: cancer, retinopathy, macular degeneration, 

I corneal ulceration, stroke, ischemic heart disease, infer- 

I tility, ulcers, scleradoma, wound healing, ischemia, is- 

I chemic heart disease, myocardial infarction, myocardo- 



sis, angina pectoris, unstable angina, coronary arte- 
riosclerosis, arteriosclerosis obliterans, Berger's disease, 
arterial embolism, arterial thrombosis, cerebrovascular 
occlusion, cerebral infarction, cerebral thrombosis, cere- 
bral embolism, rubeosis proliferative vitreoretinopathy, 
chronic inflammation, inflammatory bowel disease, pso- 
riasis, sarcoidosis and rheumatoid arthritis. 

1] 51.A transgenic increased angiogenesis laboratory ani- 
mal comprising one or more cells in which the expres- 
sion of a sequence according to any one of SEQ ID NO:s 
2, 4, 7, 9, 12, 14, 17, 19, 21, 24, 26, 29, 31, 34, 36, 39, 
41, 44, 46, 49, 51, 54, and 56 is upregulated. 

2] 52.A transgenic decreased angiogenesis laboratory ani- 
mal comprising one or more cells in which the expres- 
sion of a sequence according to any one of SEQ ID NO:s 
2, 4, 7, 9, 12, 14, 17, 19, 21, 24, 26, 29, 31, 34, 36, 39, 
41, 44, 46, 49, 51, 54, and 56 is down regulated or ab- 
sent. 
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Angiogenesis affecting polypeptides, 
Droteins, and compositions, and meth- 
ods of use thereof 

Abstract 

The present invention relates to polynucleotides and proteins as- 
sociated with vasculogenesis- and angiogenesis-related disor- 
ders. The invention further relates to methods for the identifica- 
tion of compounds that modulate the expression of angiogenesis-r 
lated genes and gene products and to using such compounds as 
therapeutic agents in the treatment of angiogenesis-related dis- 
orders. The invention also relates to methods for the diagnostic 
evaluation, genetic testing and prognosis of angiogenesis-related 

I disorders, and to methods and compositions for the treatment 

I these disorders. 
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mm 


Wm 




8,2 




0,88 




600 




8,1 




0,80 




449 




7,6 




0,60 


1,00 






8,3 




0,27 


0,76 






7,3 




1,17 


1,00 




«p 


9,1 




-0,29 


0,23 






8,1 




1.21 


1,00 






8,1 




-0,13 


0,25 





Table 1: Expression profile data for 
gene HUP8001 J6. 



Table 2: 



Probe 


Number analysed 


Results 


fli-1 


16 


13%H 


flkrl 


15 


7%H 


tie-1 


15 


normal 


cdh5 


23 


normal 


flt-4 


15 


normal 


tie-2 


15 


normal 



secondary in situ hybridization data 







if 




«li 






7,8 




-0,11 




6732 




7,8 




0,59 




804 




7,9 




3,52 


1.00 






8,4 




2,10 


1,00 






7,5 




-1,05 


0.00 




iBSi 


8,8 




2,15 


1,00 






7,5 




-0,07 


0,42 




Kb 


7,5 




-0,56 


0,01 





Table 3: Expression profile data for 
gene HUP8001K17. 





Morphants with 1 ng szl43, 
4 ng sz!44 


■ ■■ — • 

Morphants with 1.5 ng 
szl43, 6 ng szl44 


Probe 


Number 
analyzed 


Results 


Number 
analyzed 


Results 


fli-1 


17 


6%M, 18%H 


12 


42%H 


flk-1 


15 


20%M, 13%H 


13 


23%H 


tie-1 


16 


63%H 


13 


54%H 


cdh5 


24 


4%M, 4%H 


27 


15%M,11%H 




1— 


normal 


14 


normal 


tie-2 




normal 


18 


normal 



Table 4: secondary in situ hybridization data 











811116' 






8,5 




0,88 




594 




8,4 




0,80 




442 




8,5 




0,71 


1,00 






8,8 ! 




-0,02 


0,48 






8,0 




1.15 


1,00 






9,5 




-0,03 


0,47 






8,3 




0,72 


0,98 






8,3 




0,49 


0,99 





Table 5: Expression profile data for 
geneHUP8001K21. 



Probe 


Number analyzed 


Results 


fli-l 


15 


normal 


flk-1 


16 


13%L, 6%H 


tie-1 


15 


normal 


cdh5 


26 


normal 


flt-4 


17 


normal 


tie-2 


20 


normal 



Table 6: secondary in situ hybridization data 







m 






mm 




9,1 




0,48 




2061 




9,0 




1,30 . 




149 




8,1 




3,14 


1.00 






8,7 


4 


2,26 


1.00 






8,9 




0,23 


0,85 






9,1 




0,51 


0,90 




mmmm^ 


9,5 




1,32 


1,00 






9,0 




1,84 


1.00 





Table 7: Expression profile data for 
geneHUP8003D24 





Morphants with 3 ng szl 85, 


Morphants with 6 ng szl 85, 




6 ng szl 86 


12 ng szl86 


Probe 


jNumber 


Results 


Number 


Results 




analyzed 




analyzed 




fli-l 


n 


18%M,36%H 


3 


33%L, 33%M 


M-l 


n 


36%H 


2 


100%M 


tie-1 


14 


29%H 


n/a 


no data 


cdh5 


16 


31%M,31%H 


7 


100%H 


flt-4 


\6 


normal 


3 


normal 


tie-2 


|5 


normal 


7 


normal 



Table 8: secondary in situ hybridization data 







ii 




IBS 






9,0 




1,12 




262 


HHHB 


9,0 




0,75 




516 


WSSm 


8,0 




0,44 


0,79 






8,6 




-0,80 


0,03 






9,0 




-0,47 


0,02 






8,8 




1,68 


1,00 






9,3 




1,18 


1,00 






9,0 




1,22 


1,00 





Table 9: Expression profile data for 
gene HUP8004N1 



Probe 


Number analyzed 


Results 


/ft-/ 


15 


7%L, 7%H 


flk-1 


14 


7%H 


tie-1 


14 


7%L, 7%H 


cdh5 


26 


8%M 


flt-4 


15 


normal 


tie-2 


15 


normal 



Table 10: secondary in situ hybridization data 




Table 1 1 : Expression profile data for 
geneHUP8010A10 



Table 12: 





Morphants with 4 ng sz267, 
2 ng sz268 


Morphants with 6 ng sz267, 
3 ng sz268 


Probe 


Mumber 
analyzed 


Results 


Number 
analyzed 


Results 


fli-l 


15 


13%H 


16 


25%L, 19%H 


flk-1 


15 


33%L, 20%H 


6 


33%L 


tie-1 


17 


normal 


15 


67%H 


cdh5 


25 


8%H 


24 


21%L, 13%M, 
29%H 


flt-4 




normal 


15 


normal 


tie-2 




normal 


15 


normal 



secondary in situ hybridization data 





WW 






™* 






7 7 




c\ oft 




DUO/ 




7,6 




0,40 




1547 




7,5 




1,47 


0,97 






8,3 




0,30 


0,77 






7,2 




-0,04 


0,41 






8,3 




1,87 


1,00 






7,8 




0,60 


0,99 






7,5 




-0,13 


0,24 





Table 13: Expression profile data for 
gene NOC8003L17 



Table 14 



: secondary in situ hybridization data 



Probe 


Number analyzed 


Results 


fli-1 


15 


40%H 


flh-1 


7 


normal 


tie-1 


15 


normal 


cdh5 


20 


15%L,5%M,30%H 


flt-4 


11 


normal 


tie-2 


16 


normal 





Irani 




<HHHP 

mm 






8,1 




0,84 




685 




8,0 




1,19 




184 




7,4 




1,57 


1,00 






8,1 




1,44 


1,00 






8,4 




0,12 


0,74 






8,0 




1,52 


1,00 






8,3 




0,53 


0,98 




rinlwHs 


7,9 




2,41 


1,00 





Table 15: Expression profile data for 
gene NOC8009C9 



Table 16: 



Probe 


Number analyzed 


Results 


fli-1 


15 


7%M 


flk-1 


15 


normal 


tie-1 


15 


7%H 


cdh5 


20 


15%L, 5%M, 15%H 


flt-4 


15 


normal 


tie-2 


16 


normal 



secondary in situ hybridization data 





lllliit! 




Rvalues 






8,3 i 


0,23 




3262 




8,2. 




1,19 




185 




7,2 




2,94 


1,00 






8,1 




2,09 


1,00 




«p« 


8,0 




1,15 


1,00 






8,2 




0,75 


0,94 






9,0 




-0,02 


0,47 






8,1 




2,51 


1,00 





Table 17: Expression profile data for 
geneNOC8009G23 





Morphants with 2 ng szl49, 
2 ng szl 50 


Morphants with 3 ng szl49, 
3 ng szl50 


Probe 


Number 
analyzed 


Results 


Number 
analyzed 


Results 


fli-1 1 


14 


21%H 


15 


13%M, 27%H 




16 


normal 


15 


7%L, 7%M, 
20%H 


tie-1 


22 


36%H 


13 


62%H 


cdh5 


115 


13%L*** 


12 


25%H*** 


flt-4 


16 


normal 


15 


13% low axial 
effects 


tie-2 


13 


normal 8 


normal 



111111 




Tijible 18: secondary w sifa hybridization data 

Hi 



8,0 



0,67 



1,37 



2,90 



0,59 



0,19 



1,41 



1,89 



1,28 



1,00 



0,92 



asaa 



1246 



123 



0,85 



1,00 



1,00 



1,00 



Table 19: Expression profile data 
for gene OJC8003C9 





Morphants with 3 ng szl 85, 
im szl 86 


Morphants with 6 ng szl 85, 
12 ng szl 86 


Probe 


Number 
Wyzed 


Results 


Number 
analyzed 


Results 


fli-1 


0 


20%L, 10%M, 
10%H 


10 


10%M, 50%H 


flk-1 


H 


11%L, 33%M, 
11%H 


12 


25%M, 25%H 






22%H 


6 


17%L, 50%H 


cdh5 




14%M, 14%H 


5 


40%M 


flt-4 


1 


normal 


9 


normal 


tie-2 




normal 


6 


j normal 



Table 20: secondary in situ hybridization data 



- , OOT n w gW ..naae Database on 12/08/ZUU4 

















8,5 




0,62 




1445 




8,3 




1.03 




257 




8,3 




2,37 


1,00 






9,2 




0,38 


0,84 




^^^^^ 


7,9 




0,93 


1,00 






8,8 




1,53 


1,00 






8,8 




1,03 


1,00 






8,5 




0,48 


0,99 





Table 21: Expression profile data for 
gene OJC8009J7 



Probe 


Number analyzed 


Results 


fii-i 


14 


7%L, 29%M 


flk-l 


12 


25%L, 8%H 


tie-1 


9 


11%M, 11%H 


cdh5 


16 


19%L 5 6%M,19%H 


flt-4 


10 


normal 


tie-2 


6 


normal 



Table 22 : secondary in situ hybridization data 



